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KLETT-SUMMERSON, GLASS CELL MODEL 


PHOTOELECTRIC COLORIMETER 


tie, Particularly suitable for use in industrial laboratories 


1 
RY ui ta ‘bl e 


Test Tube | 


COLORIMETER, PHOTOELECTRIC (Filter Photometer), Klett- Summerson. A modifica ‘a= 
a ion of, and offered i in addition to, the Test Tube Mode 1 dese ribed by W. _H. Summerson, of a 
8 University Medical College, in The , Journal of Biological Chemistry, | ‘ol. 30, No. 1 (Sept., 1989), a 


aa . 149 (sold by us under our No. 3788-A at $148. 00). In the Glass Cell model, measurements _ 
ae are made in fused glass cells with solution depths of 2.5, 10, 20 or 40 mm, permitting photoelectric measurements over a 4 
PS wide range of colored or turbid solutions. An adapter, for r insertion i in the cell ¢ 8 i prov ides for the use of standard 
__ A self-contained, portable — inatiument of simple and rugged construction, with built-in galvanometer ~Measure- fe 
‘ments can be made with ease and rapidity, all necessary adjustments being controlled by a single knob, w ith only a few 
‘seconds required for each measurement. The zero point does not shift and results are unfailingly reproducible. = 
_ The compensated electrical circuit is based on the double photoelectric cell null-point principle, giving colorimetric 
"measurements in terms of the graduations on a precision potentiometer. The light source consists of a 100-watt since 
which can be operated from any convenient electric outlet, a.c. or d.c., no constant current device being required since 
= fluctuation in the line voltage or light intensity does not affect the 
at . The instrument is provided with a logarithmic scale, graduated from 0 to 1000 so that, when a linear calibration i is gy 
oa concentration of the unknown solution is determir red directly by multiplying the scale reading by a factor. The i 
~ working length of the scale is 12 inches and the inherent prec ision of measurements is approx. l4rd of 1% of the full 
seale length. The filter frame holds any standard light filter 2 inches square. This instrument is suitable ved ete tically 


3790-A. Photoelectric, Klett-Summerson Glass Cell Model, as above described, complete w two 
: filters, i.e., 5400A (Green) and 4200A (Blue), frame for holding the filters, built-in ‘ge alv anometer, heat filter, ‘ 
y. 100-watt lamp; fused glass cell for 20 mm and 40 mm solution depth, w ooden box for six unmounted filters “oii ; 
¥ 3 a and instruction manual containing a bibliography of 63 references covering colorimetric determinations me 


inorganic elements and organic compounds, but without test tube adapter. _ For 110 volts, a.c. or d. Or a 


Cc. Glass Cell, with sides fused together. _3788- DS. ml, with flat bottom and 12.5 
_ For 10 mm solution depth.................. standard solution. depth; for insertion in the spring 
Reduction Plate, for insertion in 10 mm cell to obtain — pas holder of 3790-J Adapter i in place of the 10 ml tube. 
lass Cell, similar to 3790-C but for 20 mm solution ene Te nh, i’: 
depth or, when used endwise, for 40 mm Filters, marrow band, 2 ine square u mounted 
% 


depth. 5.80 for insertion in 3788-I Frame. 
Adapter, for insertion in the cell of above Transmission. . . -A000A 4200A 4400A 4700A 5000A 


colorimeter to adapt it for use with 00 6.00 4.00 6.00 6.00 9.00 


Transmission, ...5200A 5400A 5500A 5600A 5900A. 


“6.00 6.00 9.00 9.00 9.00 
...6000A 6200A 6400A 6600A 6900A 


 ‘Back.. 6.00 6.00 7.00 
Filter Frame, any light filter 
2 inches square. 
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ha 


with the Symposium on Hardenability Bands which fol- 
lowed the special A. $.T. -M. meeting. di ‘Pictures on n the Society's 


rd | 
Painter, Associate Editor 


eceives Ordnance Distinguished Service Aw 


meeting of the. tions tute and the American 


October 2 Major: General G. M. Barnes presented tothe Standards Association. 
Society's President P. H. Bates the > Army Ordnance Dis- he entire ‘Society § Staff was also present at the dinner 


tinguished Service Award. | The ceremonies at the Frank- andn meeting, the opportunity y being taken to pi procure ea 
Institute on October 12 were short but impressive. graphs of the group which will in a issue 


| Present, in addition to officers of the Society who were of the he Bunuerin. 


‘ 
attending the Executive Committee meetings on October noi ay 


‘12 at and 13, were many members and f former officers from 
Ordnance and _ In ‘opening the special meeting in the Franklin Institute 


near-by areas, numerous members of the nce an = 
other Army and Navy branches, and many local members Lecture Hall, President Bates expressed pleasure at the * 


and friends of the Society. A large number were concerned Pe - excellent nt attendance a and the presence of so many who had ‘om 
contributed to the Society's work; then he introduced ae 


ecretary-Treasurer, C. Warwick, who 
following pages include a number of those attending 1g the sented Major ¢ General 1 Barnes. Mr. Warwick ‘mentioned 


a Preceding t the meeting, the Executive Committee andthe ties prior to his appointment as Chief of Research and n 


Philadelphia District Committee had arranged ai an informal — Development Service, the Ordnance Department, and he - 
dinner with General Barnes and some of his aides as guests, also mcrae the presence of other : representativ s 

speakers i in the Hardenability Symposium, local offic..s 
Ordnance officials of other organiza- 


recognition of oulstanding 
i; “and merilortous eng (neering adtisory 
War and peace. for 4 Ahe 
deve te pment, manufacure and 


mainte Adnanee ‘mater, 


“Promotion of Knowledge of Materia 4 
pecifications and Methods of Testing” 8 
4 
— 
| 
— 
|. 
| 
 \ 
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The accompanying show the Head Table at the preceding the Ordnance Award. In. addition to Society 


officers, Ordnance officers, and Philedelphis District officers and in the technical sessions Field, Boege: 


‘od H. B. Allen, Secretary, Franklin Institute; Major Henry W. Officer, Philedelpiza Ordnance Diet. A, L 
mg paar me General Motors Corp.; Col. J. B. Rose, Commandant, Frankford Arsenal; Secretary-Treasurer C. L. Warwick; Col. $' 
R ‘Vice-President, A. S.T.M.; Gen. G. M. Barnes; P. H. Bates, President, A.S.T.M. 
‘Ordnance Col onels C. AL Rinchic President P. H. Bates in receiving the diploma. His short. 


] is published here and each member of the 
; - | ‘ Society is urged to read it. He stressed the fact that he 
" Since General Barnes’ short pisbuneision address is with we receiving the award for the entire membership which — 


lished in full below all that need be said in this news — had worked faithfully and effectively during the present 
be y y & tne pr 


the same ‘situation 1 exists with the by 4 pears on page 5. 


Ordnance Distinguished | Service A Award 4 

w 


ions b 


Your has played an important 1 role in the ‘preparation of 
“specifications.” The "outstanding feature of this. cooperation between 


fe ammunition n have ¢ the greatest uniformity « and reliability, even more so “sf your Society and the Ordnance Department was your broadminded policy 


than | required for normal commercial { purposes. A gun may be hauled of i “inviting representative ves } of the Or Ordnance Department to 0 serve on your 


cross-country at high speeds for days or weeks before it arrives ata point — committees, thus welding the two organizations into an effective team. 
at which it is to be used firing at the enemy. ta At that time the gun must Today, 
function 100 per cent and there is no time for repairs or adjustments. I at your main committees and a great many - of your - subcommittees. Thee = 
the case of ammunition, millions of rounds of a caliber such 2 asa — ex- are some thirty Ordnance officers and engineers, including representatives 


of the Office o of the Chief of | Ordnance i in Detroit and of four of our arsenals 


a high and equipped with a a very cy complicated sensitive serving on these committees. 
—— This ammu ammunition, like the gun, must be transported great t distances, across” - The Ordnance Department has greatly benefited also so from your many — 
- Seas, through fengles, 10 | the | gun position, yn, sometimes req requiring as ma ny committees upon which the Ordnance does not have ve direct representation. . 
as twenty handlings before arriving at the firing point. Whentheround The preparation of specifications and standardization of test procedures in 
of ammunition is fired, that shell must function perfectly. Ie) It is subjected any material i is of value to us, since the Ordnance Department us uses prac 
to very high set- -back stresses within the j gun, requiring strength and uni-_ tically. all ty pes of materials in the a of its vast number of fight- 
formity of the steel and th the safety features of the fuse must insure that the ing weapons. a 
explode un target is reached. Ninety-nine per cent Here, tonight, we have aty pical of this close cooperatio 
os functioning for such ammunition is not enough, for if one high explosive his meeting sponsored by the Philadelphia District on the * ' ‘Hades! 
shell detonates in the gun, not only will the gun be destroyed, but the Bands for Steel. 
crew will be killed. The requirements for reliability for Ordnance Hardness: ersion Table for 


be kept high, the lives of our own 
“The Lo Schaefer, The Midvale Co. G. Tatnall, Baldwin Loco: 
ae Francis B. Foley, The Midvale Co.; 


vel 
— ier 
— 
— 
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plas 
— 
The failure of Ordnance spe 
is not one of dollars and cents; rather, by proper 
1g Materials the Ordnan ibution which you have dequate specifications. Is has had a long and envia Pro 
— Testing Ma the outstanding contribution of Ordnance and adequa ciety for Testing Materials ha Ordnance 
— d is given for the outs nufacture, and maintenance ‘The American Society fo isory assistance to the Ordnance beer 
q award Is g opment, manufacture, and n by our ion and valuable advisory date and 
roward the development, possible the victories now being wo ia- record in its cooperatio en kept up to date an Dep 
matériel, which the world. I bring youre bell, Department. Ha 
if — the battle L. H. Campbell, Jr— De Orgs 
— tion of the Chief of Ordnance- i 
— 
— 
— 
ths 
— 
fequ 
aided dive 
‘Soci 
“and 
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Cc. Jared Chiet f, Philadelphia Ordaance District; Ww. 
_ velopment, Army Ordnance; E. K. Spring, Chairman of Evening Technical Meeting, Henry Disston and Sons, Inc.; Gol. John © 
—#L Frye; H. B. Bryans, President, American Standards Association; Luther C. Boyd, Carnegie-Illinois Steel Corp.; R. W. Orr, © 


4, 


values conversions, not only within this country, but also” within four ur organization hs has also contributed to the war e ffort by ing 
those of our Allies. numerous personnel t0 assist on vital and urgent problems. The Society. 


‘The Committee that wrote the Specifications 1 for Pearlitic Malleable 


f tone Castings was of outstanding help in the preparation of the Ordnance sg Warwick, to the War Production Board to coordinate civilian and Govern St 
ne “specification for this type of castings. Iris my understanding that this is : ment specifications. This work has been of material assistance to indus- 
he first commercial application for pearlitic malleable iron and results and to the Government. 

rom the advice and assistance of y your committee In making this award, the Ordnance Department with. 


_ Ashort time ago the measurement of colors in United States Army speci- "appreciation the cooperation and assistance which the the American Society 


_ fications: for motor fuel presented a vital land d difficult problem. This prob- Ble “for t Testing Materials | has given, not only ; during the war, but also during i! 


‘ lem was placed with your Committee on Petroleum Products and Lubri- - the many preceding | years of wees: no time could our organizations 


ems and in a shore time: a standard method ot test for ne was developed — have cooperated in a more direct and fruitful /Manoer than during the past — 
1g and is now b meds twenty years or more. It is hoped that this citation will also serve as a oe 


war. constant reminder of the need for a continuation of this coopera- 


‘The Committee on Plastics has contributed greatly ¢ to the preparation of tion during | the coming Peace year 

plastic I perticalacly want to mention work on [want to read the citation: 


‘Committee « ‘on for Cellular Rubber was Philadelpbia, Pa. 


specification fequirements for for sponge foam rubber, and similar 


Presented to Society y for Testing Materials in recognition 


The also requested t the Society form Ordnance and peace, for the developmen ufacture and 


many other ‘committees formed at the direct request of Ordnance 
nt. a It would be. impossible for me in the time available to: o make Mr. Bates, it is a great honor for me to have ‘the privilege of -pre- 


can adequate review of all the work which has been ace omplished by your enting to the American Society for are Materials: the Ordnance 


in this, the greatest ofall wars. Distinguished Service Award) 


Ordnance Distinguished Service Award 
Society for Testing Materials highly These have been found by the mail ary agencies to be consistently s 
erred upon it. Indeed, so effectively and in ‘such volume have the Society's standards 


* A. §: 7. M. is an organization instituted primarily foe er in general been used by the Gove ernment and industry i in war production, " 
that a supply of the Book of Standards normally suticient for three 


in usted at the end of two years. A new and 


and broadness of its standards. Naturally many specifications i is being issued this year, which will contain the 
e to the shortage of certz ain materials and the need of emergency s standards and revisions as such or incorporated i into new s1 stand- 
-divertin, man these materials into more essential products. The ards. 
g y P 

Society’ s 's organization was flexible enough and its committees so Sen: 

oughly acquainted with their fields that 40 complete Emergency Standards 
and 125 Emergency Alternate Provisions were quickly made available. 


 Tinius Olsen, 2d, Tinius ‘Olsen Testing Co.; 
‘Daniel A. Co.; Robert Office of Chief of Ordnance; Maj. H. M. Oshry, Office of Chief 
_Congoleum-Nairn, Inc.; E. W. McMullen, The Eagle-Picher of Ordnance Col. C. H. Greenall, Ordnance 
Lead Co.; W. H. Finkeldey, Singmaster & Breyer. ford Arsenal. 
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became its Chief on July 1, 1942. 
duties have involved tours in 
Europe and North Africa. He was made 


a Major General in March, 1943. In 
February, 1944, he was awarded the 
honorary degree of Doctor of Engineer- 
by Illinois Institute of Technology. 


ott | B. Ritchie Pr 


el 

S. Military Academy in 1917, 
served in the Coast Artillery Corps 


Department. He was over-_ 
Seas in World War I with the Artil- 
graduate of several Army 
, he was awarded in 1931 pe 


on W atertown Arsenal and at Aberdeen, and then cin. 1925 to 1931 at xine 
town again where he was concerned with important work in ordnance in- __ 
volving centrifugal castings, high-speed tool steel, armor plate > 
_ Following a period on Ordnance Field Service, he was for five years be- 
ginning in 1934 concerned with procurement planning and industrial 
_ mobilization, and in 1939 went back to Watertown in charge of the 
; | laboratories and later as Production Manager. Since July, 1942, he has 
S. B.Ritchie Chief of the Research and Materials Division and Assistant Chief of 


ond n the Orc nan ¢ Department at Watertown, and on other as- 
During World in the Office of Chiefof Ordnance he was n October 9, 1940, Metallurgical on Colembia Steel and Shake 
responsible for the design and development of railway and seacoast guns, @ its served 
later was on duty in France. After service as ordnance officer in eneral Barnes, and has assisted in the metallurgical phases of the develop- 
"Germany he was in - “at of design and development of antiaircraft — ment and production of Ordnance matériel. He ccpeniaed the Materia i 
artillery and for four years through 1932 was Chief Engineer at — to carry Ti be :* new materials and processes, and to Supervise 
oe Watertown Arsenal in charge of research and development. Later he Spreicarions, and he has been responsible for conservation work in the 
was Chief Proof Officer, Automotive Division, at Aberdeen. eee dnance Department. He has been greatly concerned, among other BS 
su ~ Successive responsibilities in the Office of Chief of Ordnance have been ~ problems, with mass production of components, such as die castings, _ 
one Chief of the Technical Staff, Assistant Chief of Industrial Service (July, _ powder metals and products, and other items. A colonel since Sort a 
1940) and when the Technical Division (formerly the research and engi- 26 of this year, he is of the 
“neering section) was made a of the Ordnance Department 


th and positively directed toward assisting in the _ gratification to the Executive Committee, and ‘ am sure to the Society as_ 


with the advent of war the Society adopted the the irters Staff developed that in 
policy of making available all of its facilities co assist the Government g ¢ of the increased demands upon it due to the bile enlarged techni- . ig 


and industry in dealing with problems within ithin the Society’ s field of cal activities and publications, it was possible to make Mr. Warwick's s 


_ engineering materials. In the announcement of this special meeting nearly full-time services available to the Government for this work. ar 
certain activities undertaken at the request of the ( Ordnance Department a trust that the members of the Staff too will look upon this — 
1% mentioned, and still others have been referred to by award as at a recognition of their services. 
General Barnes. These included cartridge brass, fire-refined copper for A suggestion of General Barnes that our cooperative activities 
wrought: products, hardness conversion t tables for brass and steel, alumi- _ tinued in the coming peacetime strikes a very responsive chord. Wewel- _ 
* num castingalloys, method of test for color of Army fuel, and specifications come most cordially ¢] the participatio ion of the Ordnance Department in the 
for certain rubber products particularly with respect to the applications — work of so many of our committees. — Such participation greatly facilitates 
of synthetic rubber. - Other work has been tied in with Federal specifica _ the service that A.S.T.M. can render to the Ordnance Department and we 
tion activities or hose of the Armed Services, or covers materials erter- look forward to continued active participation 1 of the Department in the 
into ordnance. Included here are carbon and alloy steel products, work of the Society after the war. 
cast malleable i iron, corrosion- resisting and This reference t to peacetime activities prompts me to say that we 
_ giving the most careful t thought to the future work of the Secieny, mon 


= “our ups. In short, the work of the entire Society a 

*, - of this work has meant considerable effort on the part of hundreds ds are thought advisable in order that the Society may most effectively s serve 
a ae rar very busy men who have served on these committees. _ on wish to pay its members, industry, , and the Nation i in the years to con me. The service 
pe 4 tribute to the wholehearted and cooperative spirit in which these men _ that the Society can render. to the Ordnance Department and to oe 
‘ a have contributed their time and efforts, and to thank them and the indus- i of the | Government has an important place in n this planning. ‘a 

; 4 trial and other organizations with which they are connected for all the General Barnes: ch The entire membership of the Society, which before the ae 
= that they have ve done. Many of of the officers and aaron of these = war period and especially during the Present emergency has worked so 


2 


committees are here tonight and all would like to be here. Iamonly serv- faithfully and joins me in in expressing our deep appreciation 
ing as their spokesman i inacceptingthisaward. ofthis award. 
General Barnes has referred to the contribution made by the Society i in 

relinquishing its Secretary-Treasurer to the War Production Board to assist — _ Philadelphia, Pa. 


im war procurement: and conservation work. | Tt has been a matter of October 12, 1944 Ei nati 


M BULLE! 


3 

seq 
— 
— 
— 
— 
saa | ple 
— die: 
— the 
ri 
— 
| 
| 
— — Va 
— Ga 
— 
— Me 
— 
— cur 
— hex 
eet 


& ommittee A on Many 


For complete ‘list current Emergency Specifications 
in the i interv Anoual Emergency Alternate Provisions, see | pages 59 and 60. Several 
the approval of new tentative standards and | revisions, isions are published in in full on page 54. 
viewed a large number of recommendations from the 


ift fteen Ne anda umerous 


standing technical committees, many ¢ ofthesehaving been 


4 
developed at the Annual Meeting and confirmed sub One of the the Society’ s Committee 
_ sequently by | letter balloc. _ As a result of this full day’s on Standards is to direct general expansion 4 and 1 promotion — 

work 15 new tentative e standards v were approved and there of the : Society's s standardization | activities. ‘Comments are 


were more > than 25 revisions in “tentative standards and solicited from many of the members who would 
be interested the initiation | oF standardization 


reas: men of Standards, a full y year ahead of normal I 


= Co. pron parte chairman of this important group. ernized, including i in each case sections | with supplement- on 


Serving with him as members: Committee E-10 are requirements that have not previously been included 
R. D. Bonney, Assistant Manager f Manufac- in standards—special requirements that can be invoked by 


‘turing, Congoleum- -Nairn, Inc.; F. H. Jackson, Principal the purchaser. Thete has been no o attempt to set up a 
_ Engineer of Tests, Public Roads Administration ay B. simplified list of steels because of the extremely wide © 
Jones, Engineer of Tests , Test Dept., T The Pennsylvania usages of materials for reforging purposes. 


Railroad Co.; N. L. Mochel, Manager, Metallurgical pe Rapidly increasing use of magnetic particle t testing and 
; Engincering, Westinghouse Electric and wane fee evaluation of heavy forgings and steel 


Co.; and E. Richart, Research castings is indicated ‘by the two 1 new tentative standards” 
Materials, University of Illinois. in these fields, the one on forgings having been developed 


& 
Throughout th the year Committee E- 10 i section headed byC. N. Ring, Magnaflux' Corp.; 
- recommendations; ; consequently A. S.T.M.’s bo eel the one on castings | by A A. ‘P. ”. Spooner, Bethlehem Steel Co. 
tion developments a are ina continuing stage. . During the It is hoped the practices set up in these methods will bring 
_ past two years, many of | the important projects t reviewed © about a much closer meeting ¢ of the minds on the part of 
by Committee E-10 have involved emergency -specifica- producers and consumers and aid in bringing some order # 
_ tions and emergency : ¢ provisions (pink slips). out of admittedly varied ideas and opinions. No attempt — 
Notes on a number of the actions approved i in August is made to set up s standards of rejection | because each prod- . 
coeeess below. All alg new items, of course, will be uct and, in fact, “every y indication developed by the test 
must be “individually evaluated. . While the methods 
differ s somewhat i in arrangement, there are no basic differ- 
itive revisions formal appeat- ences and eventually the Steel Committee hopes to be able 
ing last in each of the respective volumes). Any revisions to develop a monograph on magnetic particle testing in 
that have been accepted in tentative standards are in- aM which will be specific - recommendations applicable “ee 
‘orporated immediately and the complete | specification various steel products. The document on castings is 
‘Published. — Just | how soon separate copies of the items — supplemented by a series of ' photographs \ whi hs should be 
will be available depends 1 upon the progress of the Book : of much value t to thos ¢ concerned with c: cast s s and other oa 


— 
Revision, 
Standard 
— 
gs 
| 
| | 
— 
- 
nsive work by various subcommittees and sections — eg 
mmittee A-1 on Steel culminated in the two mew a ae 
a> Up ude as PUssipie aisu tentative specifications for carbon-steel and alloy-steel +§ 
‘some cases concentrated wor enable groups to complete blooms, billets, and slabs for forgings which replace the 
proposed new standards, studies ‘ich had been under 4 existing billet specifications A 248. An emergency pro- 
_ way for some time. ik vision will accompany the alloy specification giving a 
complete list of NE steels. The section in charge, headed 
OE Bkholm with the close cooperation of A. 
— 
at 
| 
— 
— 
= 
| — 
iit 
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ACTIONS BY COMMITTEE STAN 
actions approved at Committee E-10 meeting 
on August 28, 1944. 


New Tentative and Emergency Standards 


and Non- Ferrous Metals: 


Sab 


-and Thin-Sectioned Gray Iron (A 190-44 T) 


Speci 


(A-7) 


for: 4 


Cement gl 44 T) (C1 
Strength Clay Sewer Pipe dcx 13 - 44 T) 
Extra Strength Clay Pipe (C 200 -- 44 ay er. hy 


Test for Chlorine in Oils Bomb Method (D 808 44 


Analysis for Lead, Copper, and fron in Oils A 


ROS 
Standard Specific 


are indicated after serial of standards. 


Tentative Specifications for: 


Chemical Analysis for Phosphorus in Lubricating Oils (D 809 ~ 44 Standard Specifications for: 


Fen 


Steel for Bridges and Buildings (A7 4 

Low-Alloy Structural Steel CA 242 42) 42) 
Carbon-Steel Forgings gs for General Industrial Use (A 235 - 2 
Carbon-Steel Forgings for Locomotives and Cars (A 236 — 42) 


bur published for comment.) 
Low-Tensile Strength Carbon-Steel Plates of Structural Quality a” | Ae 
Commercial Quality Hot-Rolled Bar Steels Is (A I 107 - — | ; 
‘Commercial Cold-Finished Bar Steels and Cold- Shafting 
Electric-Fusion-W lelded | Steel Pipe (Sizes 8 in. to but not including 30 
Alloy-Steel Forgings for General Industrial Use (A 237 - 42) 
Alloy-Steel Forgings for Locomotives and Cars (A 238 - - 42) 


- Carbon-Steel and Alloy-Steel Ring and Disk Forgings (A 243 


Wrought Iron Plates (A 42 - 39) 


wep to Be Used | as vanes in Weather Tests of Paints and Varnishes ‘ 
= 


Withdrawals 


Lightwei ght and Thio-Sectioned Iron Castings (A 190 - 

Carbon-Steel and Alloy-Steel esac Billets and Slabs for Forgings 

_Copper-Base Alloys in Ingot Form Sand ~ - 30) 


ew Revised Emergency Provisions 


Jats 
Steel Plates | Stationary Boilers and Other Pressure Vessels 


i! Seamless Alloy-Steel Pipe f for Servi ‘ice at Temperatures from 750 to 1100 © 


a 
‘Determination of wad Beasene in Used 


oa alsa 


Test for —* Cement Content of Soil- Cement Mixtures (D 806 - _ 


_ Testing Veneer, a lywood, Wood and Wood- Base Laminated Materials 


Emergency Specifications for: 
Type ‘Lime-Glass (ES - 


Embrittlement Testing of Boiler 807 - 44 1) (D- 
Existing Tentative Standards 


AR for Service at Temperatures from 750 
"Carbon: See Seamless Drum Forgings (A. 266 44 
gen-Free Electrolytic Cop er Bars, Billets, and Cakes 
B 170 — 43 T) (September 21 
Expanded or Exfoliated Mica Thermal Insulating Cement cc 196 - 
Vinyl Chloride-Acetate Resin Sheets (D 708 - 44 T) 
Vinyl Chloride-Acqtate Molding Compounds (D 728 44 T) 
Asphalr Roofing Surfaced with Powder Talc or Mica (D 224 - 44 
Asphalt Shin gles Surfaced with Coarse Mineral Granules (D 225 - 44T) 
ecapenies Rook ng Surfaced with Coarse Mineral Granules (D 249 - ~ 44 mA? 


Sheets, and Shingles (D 228 


d and Paving Materi 


and Signal 


¥ 
= 
ma 


and Expansion Plates of Fixed Bridges (B22 - 44 T) 


Methods of: 


Cloud and Pour I Points CEA 97) 


— Seamless Alloy-Steel Boiler and Superheater Tubes (EA — A 213a) 


-Atomic-Hydrogen-Arc-Welded and Electric-Resistance-Welded ‘Alloy. 
Steel Boiler and Superheater Tubes(EA-A249a) 
Alloy-Steel Blooms, Billets and Slabs for Forgings (EA — A mo 
Bronze Castings for Turntables and Movable Bridges and for Bearing 


or Valve Bronze Castings (EA ~ B 
Composition Brass or Ounce A- ob) 


As 
Tin-Bronze and Tin-Bronze Send -B 143b) 
High-Leaded Tin-Bronze Sand Castings (EA-B144b) 
Leaded Red Brass and Leaded Semi Red Brass Sand Castings (EA - 


Leaded Yellow Brass Sand Castings for General Purposes s (EA ~ B 146b) 


Ae halt Roofing Surfaced with Coarse - 


Boiler and Firebox Steel (EA - “a 30) 
Steel Tie Plates (EA A (EA =A 30) 
Carbon-Steel Plates for Station sary Boilers and Other Pressure V 
Carbon-Silicon Steel Plates of Ordinary Tensile Ranges for Fusion- 
- Welded Boilers and Other Pressure Vessels EA-A 201) ion 
_Chrome-Manganese-Silicon (CMS) Alloy Stee! Plates for Boilers and | 
Other Pressure Vessels (EA A 202) 
Low-Carbon Nickel-Steel Plates for Boilers and Other Pressure Vessels 
Molybdenum- Steel Plates for Boilers and Other Pressure Vessels CEA- 
High Tensile Strength Carbon-Silicon Steel Plates for Boilers and Other _ 4 
essels (Plates 41/. in. and Under in Thickness) (A 


~ A241) 
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ng and Inspection of C 7 
— ction of Heavy Forgings (A275- “ine Sulfide Pi 
Conductors (B 193 - 4) (BI) and Copper Alloy Electrical 
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| Testing Asphalt Roll Roofing 
—— 


(Galvanized) Iron or Steel Farm-Field and Railroad Right- 
Way Wire Fencing (EA-All6) Sheets, and Shingles les (EA -D 228) 
= Zinc-Coated (Galvanized) Iron or Steel Barbed Wire (EA -A 121) Bay 
Concentric-Lay-Stranded Copper Conductors, Hard, Medium- Hard, 
Castings of the Alloy: Copper 88 per cent, Tin 8 ‘per cent, Zine 4 pe s 
Rolled Copper- Alloy Bearing and Expansion Plates or Bridge and 
Other Structural UsesC(EA~B100) Lead-Coated and Lead-Alloy-Coated Copper Wire for Electrical Pur- 
ead Coatin ot-Dip) on Iron or Steel Hardware 
Tentative Specifications for: uae Per Cent Thermal Insulating Cement (ES - 8) 
‘ Cartridge Brass Sheet, Strip, and Disk ss Bw) Bim Long Fiber Asbestos Thermal Insulating Cement (ES. 
Brass Sheet and Strip B Mineral Wool Thermal Insulating Cement (ES-10) 
Leaded Brass and Strip B ye Expanded or Exfoliated Mica Thermal Insulating Cement (ES - 
i _ Copper-Base Alloy Forging Rods, Bars, an hapes (EA ~ B 1. 124) ends Diatomaceous Silica Thermal Insulating Cement, for Use from 600 to 
Bullce Jackes Cope CEA Diatomaceous Silica Thermal Insulating Cement, for Use from 1200 to 


and Thin -Sectioned Gray-Iron Castings (EA- -A 190) 


| 


Copper Rods, Bars, and Shapes (EA - B 133) 1900 F. (ES - Flanges, Pipe Fit ings, and Val 


Phosphor Bronze Rods, Bars, and Shapes CEA B 139) art 
caer Nickel-Zinc Alloy Rod and Wire (EA - ~ B Ma 
Copper Sheet, Strip, and Plate (EA B 152) Conducting Salt- -Spray Tests on Organic Protective Coatings (ES - 
Aluminum Bronze Sheet and Strip (EA -~B169) | Test for Chlorine in Lubricating Oils by Bomb Method (ES - 36) 


Aluminum-Base Alloy Die Castings (EA — B 85a) Chemical Analysis for Phosphorus in Lubricating Oils (ES - 


-Zinc-Base Alloy Die Castings (EA Chemical Analvsis for Lead, Copper, and Iron in Lubricating Oils 
Built Soap, Powdered (EA-D533) Chemical Analy sis for Metals i in Lubricating Oils CES - 


process of approval by the Committee on Standards These creases » but no such reduction has b been permissible 
cleared through Committees A-l on Steel and yield point. This requires a higher yield point- -tensile 
A-10 on ‘Chromium, Tron-Chromium- Nickel and strength ratio on thicker plate which is at variance with 
the actual properties developed. For this reason modifica- 
_ Emergency actions included the withdrawal of the wo tions is of the standard are to be published as tentative. fs a 
vision restricting the use of copper in steel tie plates and What | Committee A-2 plans is a requirement that the yield al 
of high- -carbon | tie plates; the establishment of emergency — point ‘shall i in no case be less than half the tensile strength. ee 
| grades in in the alloy boiler tube specifications A 213, seam- a. hile Committee A-3 on cast iron had hoped to have 
| less, and 249, electric-welded; and also emergency its its new specifications for material for pressure 
ea provisions in the alloy high- -temperature pipe specifica r parts up to 650 F. completed, this was not possible. How- 
tions: A158. In these three cases the grades primarily ever, tentative specifications for lightweight and thin- 
affected are the a austenitic alloys of the stainless classi- - sectioned gray i iron castings were approved replacing the 
fications where | ‘compositions eventually will be brought «existing standard A 190 , incorporating the material that 
a in line with the four new stainless tubing specifications. was issued as emergency alternate. This clarifies the | in- 

Numerous tentative revi isions of st: andard specifications tent on physical testing of the material. 
“were accepted, notably i in the commercial bar ‘specifica- Committee A- 7 on Malleable-Iron Castings developed 
tions A hot-rolled, , and A 108, cold-rolled, where in 1942 as an ‘emergency matter requirements f for 

clarifying scope _clauses and, information on “chemical i iron flanges, pipe fittings, and valve parts (ES - - 20), 
analysis eventually are to be incorporated; more recent the intent being to have purchase r requirements established 
_ pointed out that the existing grades are not far out of line other more strategic metals. The emergency standard 
current practice) and of particular interest will be now been accepted as a regular tentative specification, 

the inclusion as appended ‘information, of d data on tensile the designation ‘A 277. manufacturer may 

properties: which might under ‘normal conditions be ex- supply material either in ‘accordance: with the 

pected , together with some i indication of appropriate u uses A197 (cupola ma iron) or specifications A 47. 

of the various grades Changes which will eventually 


incor} orated in several forging specifications involve 


cl e 7 
clarification of retests when flaws develop int the tensile Copper Propucts 


es _ larger reduction in elongation will eventually be permitted The new , Tentative Method for Determining th 
for thin sections. sistivity of Copper and Copper Alloy Electrical 
The electric-fusion-welded pipe standard covering ma- tors, B 193, should be of considerable help t to the salem. 
“tial up to 30 in., A 139, will eventually include material _ The new y method which covers apparatus, test specimens, 
now in |emergency provisions EA- ‘Committee E- 10 _ and methods to be followed is intended to have an ac- 
- issuance of curacy « of 0. 50 p per cent for material with ‘resistance ¢ of 
Si Because of the tentative Specification accepted at the 
Ma Annual Meeting covering lead and lead- -alloy coated 


The. > current for wrought-iro places copper wire, B 189, the ES - 


| 
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as 
a hats 
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ther emergency provisions s applica le to zinc- -base ana 
aluminum-base die castings, A 86 and A 85, respectively, e 
also. have been dropped because of incorporation pipe are bat oF or two very | 
‘emergency requirements in the regular specification. minor exceptions, Federal Specification for Clay 
In 1 the early war period, ‘Committee on 1 Copper an and Pipe, § SS- P- 36la. The specifications fc for standard strength 
Copper Alloys established some 16 emergency provisions sewer pipe provide: for i increasing the width of joint spaces. 
permitting use of fire-refined copper, so-called Braden toi improve both the product and the quality of the finished 
copper, as as set up in emergency ‘Specifications ES - 7 for installation. Proposed revisions eliminate the need 
the production of a number of products With the estab- cross- s-references for minimum: and ‘maximum 


standards, 


can be withdrawn as Shown in the accompanying 


Among actions reporte t the Annual Meeting drawn—see the 
revisions in widely used copper and brass casting 


‘Specifications to o bring them in with standard alloy” 


i The ‘tentative revisions accepted for publication | ee 


the WPB. These analyses corresponding properties. ‘year or more in the Standard Specifications for Zinc Sul- 
: as a result 5 will now be substantially the same for Navy, fide Pigm “¢ 
_ Federal and SAE requirements. Because many of the face t treating agents which , give ¢ improved | pigment ‘proper- 
changes previously had been adopted as emergen’ y mat- ties. Another tentative revisio on involving requirements 
- ters, it is possible to delete many requirements from the” for wood to be used as panels i in v weather tests of paints and : 
a emergency provisions except t that the use of cast-to- ‘size Varnishes (D 358) enlarges the ‘specifications . to include 4 
4 “test bars is being continued as an emergency provision. yt redwood panels. Wood used in these tests may be ry 
See the accompanying list for designations withdrawn. either outdoor exposure or accelerated laboratory tests 
and since wood which is used as the test surface has a 


Cement, THERMAL CLAY Pree marked bearing on the results, uniform | specifications have 


proved desirable. When 1 the revision is adopted next year 
Although important changes in provisions for masonry 

or later, there will be four general classes, western red 4 


or 
cement resulted in a decision to issue new s 


| existing standard C 91 40 i is being continued. 


im rtant achievement i in the new tentative ‘ 
Committee D-2 on Petroleum Products and Lubricants 


isa much closer ag agreement between Federal and A.S.T.M. 
has developed an emergency a ternate provision in the 
eyyeot 4 test for cloud and pour points (D 97) the emergency mak- 
a 


respective committees -s concerned. The three major ch hanges 
ing it suitable for or expediting ¢ evaluation of very low “pour: 
involve an increase in the flow ‘of 100 to 115 per cent in- 
‘points. . The t new ‘emergency method of test for isopen- 
stead of the | ‘Present requirement of 65 to” 80 per cent. 
| tane, benzene, and their inorganic insolubles in used lubri- 
Among other reasons for this modification, greater 
formity in the strength tests should result. Also, r t cating GS - 42) urgently n needed for in 
8 tion with the C.L.R. 


: engine procedures for the qualific 

tests on mortar for brickwork have shown a flow equal gic P q 
a tion of h heavy duty oils for use” by the Armed Forces. | 


__ to or greater than the requirement. nt. Compressive st strength These « qualifying « engine tests require analyses s of the used — 
ee requirements I have been raised to the values of 400 and 750 © a 
oils for insoluble oxidation products. and contaminating 


psi., “respectively, for the 7-day and 28-day strength re 
materials, ‘such as soot. ~The present analytical method 


quirements compared with the values in the standard of 


“incor porated in the engine test rocedure- gives incorrect: 
_ 350 and 600 psi. . Even the new values are less than the | P 6 P 6 
results, particu ularly in regard to the extrinsic insolubles.. 
general use type in the Federal document. Because i in the 
The C. L. R. engine test procedure is Now ready 


roduction of good brickwork a mortar possessing high 
8 P Ng Tication in revised form, and the ( mat 
‘Water retentivity is considered desirable, this requirement 


specifications, 
Al cedar, certain ty pes ‘of white pine, southern yellow pine, 


is now to be 3 a minimum 1 of 70 per cent instead of the cur- | 


‘should refer t to or r incorporate : an A. S.T.M. method for the 
rent val ue of 65 per cent. Effects of water retentivity 


analysis of used oils, » need for the new method is evident. 


mortars on case of construction have been covered in sche, % 
by 


Nationa Bureau of Standards’ BMS Report No. 82. 
Two important recommendations from Committee C-4 
n Clay involve new tentative standards for extra 


The new for Determining Cemenc Content of Soil- 


ces 
This is to vitrified sewer pipe, Soils for . The method. covers 


stendevile for which are now in effect under the designa- mination of the cement content of mixtures s that have been 
tion C 13-40. _ Extra strength pipe varies fr rom that sampled from a project under construction or after com- — 
covered by Standard C 13-40 in that it is considerably pletion, determination being made chemically. 
heavier and is intended to sustain much higher working ing use of these methods of construction nae ae new 
2, ~ 
“tah October 1944, 
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seve 


covering ‘testing asphalt roll roofing, “cap sheets. and work on ¢ embrittlement and also the. detector 


Test FOR V ENEER, Pry YwooD, ‘RTC. glass namely, , Tests for Pin- -Type 
ncw of "Phyo wood, Woot Insulators (D 468), Methods of Testing | Glass Spool 
and Wood- Base Laminated Materials (D 805) ‘eee. pub- sulators (D 550), and Specifications for Low and Medium- 
lished as information in the preprinted annual report of N oltage Pin-Type Lime Glass Insulators (D 730). The 


Committee I D-7 on Wood | _Gormerly D-7 on Timber). mew emergency ‘specifications (ES - 41) supplement these 


ae ‘explanatory pote with the methods is given | below.  standar ards by covering communication and signal pin- type 


of the develop pores 
Forest Pr Products ‘Laboratory ‘under the direction i. J. OP 
2! peste edd fications No. 71-4953 issued on August 7 are in accord with © 


Markwarde, who is Secretary of the committee. 


“The expanding use of plywood, ‘wood- and wood-base laminated thermal shock, electrical characteristics, dimensions, etc. 
“materials has stimulated an interest in the mechanical properties of these Considerable details cov er pathaging. and | methods of 
materials, and in methods for evaluating their mechanical properties. In 
the ‘Preparation of these methods of test, special consideration has been ifr 
given to procedures already in satisfactory use in the determination of the LEMENT Trstine OF Borer Warer 
“mechanical and physical properties. Consideration has been given . 


the correlation of the methods with related procedures alre in methods for embrittlement | of boiler 


under consideration for other cmateials, water (D 807) culminate a most extensive investigation 


_ “The mechanical tests described in these methods may be made to. carried on by the Joint Research Committee on Boiler 
- obtain strength int for design purposes, to determine the effect =o Feedwater Studies over a period of some ten years. Opera- 


or. of various treatments or “ various factors i in Processing, to tae tors of boiler os have eg meer of boiler 


much “A the work the United of 
Mines took an active part through its research ‘stations 


technologists, and the new test incorporates the 
visions have been issued embrittlement detector which was develope 


4 procureinent of these materials. D- Nonexclusive for the 


on Bituminous Waterproofing and Roofing m. materials has tion are given” at the discretion o of the Secretary, U. 
recommended, and this was approved, that two of the Department of the Interior. There has been considerable 
emergency provisions, EA-—D 225, covering asphalt shingles material published in the A.S.T.M. Proceedings and in the 


ie surfaced with coarse mineral granules and EA-D 2284, publications of other organizations 
& 
_atds; that the portion of the emergency alternate applic ReviseD Prastic tae 

able to the ‘specification for | asphalt roofing surfaced with The various revisions dev ‘eloped by Committee D200 

powdered talc or mica, D 224, involving weight i be aban- of on Plastics involving Specifications for Vinyl Chloride- — 
doned; and for asphalt roofing surfaced with “coarse ‘Acetate Resin Sheets 708), Laminated Thermosetting 
mineral 249, is to be Materials (D 709), and Vinyl Chloride-Acetate 
Compounds (D 728), are intended to bring the specifica- . % 

tions: up to date. Since these items are tentative, the 
ue _ changes will be incorporated in the specifications as pub- 


lished in the 1944 Book in the special 


> 


Committee D- 9 on Electrical 1 Materials has 


hin 


he 


Mawr ASI. M. 


une Dr. Charles 


Alternate Aircraft Steels. Dr. Leith, in a capacity, is ‘tae together 


_ The rules on ship pipe welding cover plain c carbon steel material v with a from r reliable s sources various seconumendasions w with Fespect to our foreign — 


Maximum carbon content of 0. 35 per cent. report on structural mineral policy. gj 
- failures j in ship ¢ construction is concerned primarily with factors causing: “s ‘iT he Brookings Institute i is aiding in this work. The aim is to provide © 


failure and the | question of stress concentrations is dealt with in some de- a consensus of opinion on this vitally i important - subject. ‘ Incidentally, 
tail. _ The tentative ees on weldability of alternate aircraft steels is the September issue of Mining and Metallurgy comments on ‘some statistics 
have been rather widely publicized dealing \ with the United States 


_ Fesources in metals and minerals, pointing out that the values need to Avil 
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recent publications ‘from the Ameri 
| ures in Welded Leith, who discussed in detail the : q 
| — 
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fs 
| Pu ions Issue 1 or or Imminent 

SeveratnewA. S.T.M. publications have been particular ty pe of testing, as follows: Part I, 
_— issued including the special compilation of standards 3 Tests; Part Il, Compaction and Consolidation Tests; 

Coal and Coke, and Textile Materials , and the compila- n Part III, Strength Tests; Part IV, Tests for Soil- Comes 
4 tion on Procedures for Testing Soils. Two other books sof Pa Part V, Tests for Soil-Bituminous Mixtures. re - 

great interest to” specific groups: members and other Several members Committee -18 constitute ‘the 
technologists are the Report on Standard Samples for Committee in "charge of the sy mposium, of which this 
ie Spectrographic Analysis by Messrs. Brode and Scribner compilation is a preliminary s step, t the symposium to be 
at a forthcomin meetin of the Society ; Lang, 
and d the monograph entitled |“ ‘Significance of Tests of ng e 
= Paper and Paperboard. "These two books are on press University of Minnesota, is committee chairman. 

may begin at about the time this | Hogentogler, Chairman of Committee D-18, also devoted 
goes in the mails. much effort to guiding the f publication. This 260-page 
goers these sional in the is available in heavy paper cover to members, 
at $1.50; list price, $2.25 per copy, 


Standerd S for Spectrog 


Th is report, , based 


ode, significance of t tests on paper 
‘Cooperating with him i in prepating thes be of widespread interest in 


i: this very ext extensive field, not only to consumers but to pr 
f ducers of paper “products as well. This 170-page ‘publica 
Commitee E-2 on Analysis. E-2's Sub- can be purchased by members at $1.00 per copy; le 


committee V on Standards and Pure Materials was respon- jist price is $1.50. Pred 
‘sible for directing the attention of the War Metallurgy 
ommittee to t is important subject. The project an Standards on Coal 
lection and of information ‘on available This 130-page publication includes all | of the he standard 
“tests and specifications developed by C ommittee D-5 on 4 


Coke involving sampling methods, chemical 


analysis, test methods, specifications, classifications, 


an introduction a of defini- definitions. The Society i is a recognized a agency for stand- 


tions and nomenclature, there is is survey on available ard methods of testing coal and coke. Committee D-5,_ 


standard samples with the status of each group of mate- which developed the standards included, is engaged 


rials being discussed. . Sections on the following available actively in the further | improvement of the methods and 
standards are covered: Tron and Steel; Aluminum and its — _ Specifications and in | the - development of additional tests, 

~ Alloys; Magnesium ‘cua its Alloys; Copper, Brass, and in particular for the plasticity and swelling of coal, the 
Bronze; Tin, Lead, and Zinc Alloys. here.) ire of coal and coke, and methods of sampling 


es In the sixth section entitled ‘‘Miscellaneous Materials,” ©! . Copies of this compilation can be obtained by mem- 


terials, steel-making alloys, ores, refractories, and synthe- 
siz ed mixtures , salts, and solutions. At the end of on Tessie 


me ‘Committee D-13 covering many of he pro- 
samples. this industry, including cotton, rayon, wool, 
tion of spectral line pairs in the of asbestos, glass, other ‘materials, this compilation 
tain of the materials discussed i in this report. Many 1 im- issued annually gives much other related information. 
portant are listed in numerous tables. For example, there are seven proposed ‘methods published 
C copies of in cover can be for information and comment in this 1944 book, such as a 


Committee D-18 on Soils for Engineering Service, “Material Problcia, 
in five classifications. Under each Section Control in the Supply of Textiles to ‘the Armed 


“Cotton Breeder, _and the Grex Universal Yarn Numberin 
= “After further study , these suggested proce- "members $2. 75. 4 
TM B ul LLETIN, October 1944 
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App lication of Grain-Si 


a 


“subject by F. George on “A Numerical Rating Method for 
the Routine Merallographic Examination sommercial] Mag- 
_nesium Alloys,’: ASTM Butterin No. 129, ugust, 1944, p. 5. 


4 ue subject or grain s size of metals has 
been the tile t t of i intensive interest for a number ayn. 
itt has been more thoroughly investigated in steels than “ 

_ the non-ferrous alloys, and generally in the latter r group. 

investigation has been limited, from the standpoint of of 
extensive research, to wrought copper alloys. _ The influ 
ence of grain : size on the Properties ¢ of steels has been well 
recognized and accepted. Bain and Vilella’ state? ther 
- this f ferrous ‘‘interest came about as a response to the need 

a rational understanding « of those more subtle, but i im- 
ant, factors of steel quality which cannot be explained 


A 


he usual analysis The explanation was found 
¢ largely in the grain size of the austenite, » carablished = 
during the final heating above the critical range. The 
extra analytical | properties finally secured depend i in ideas “ 
_ part upon the the actual grain s size of the ¢ austenite which crams 
F forms to set up the microscopic structure existing ii in the 
heat-treated steels as tested and used.”’ 
__ Magnesium a alloys, as is now generally understood, , dif- 
fer in some important respects s from most other structural 
_ alloys, but it is a matter of general understanding that the 
finer ‘grain structures possess ‘Superior mechanical proper- 
ties, enhanced amenability to “solution treatment, and 


persist in ‘subsequent 
the secondary melt has not ot again been superheated to the 
same degree. It is also” peculiar to this metal that fre- 
ty ~ quently the fine grain resulting from superheating is pre- 
served in subsequent remelting. While this phenomenon 
at has apparently not received the attention and study that — 
: it ‘may \ well ¢ deserve, and 4 as a result i is little understood, its | 

circumstance has been confirmed. 


- The recognition of the influence of grain size in austenitic 
steels resulted in the need for correlation between grain 


feporting grain size for an analytical purposes. § Since the | 


grain s size of 1 magnesium has such an important bearing on 


re Determ 


byt the composition of the steel as ordinarily reported i in easily 


determining austenitic grain size and illustrates grains of 


«8 in A.S.T. M. Index Numbers, and ranging from 0.0113 in. = 


100. 00100 in. graind diameter. 
size and mechanical properties and a clear-cut means" of 


ination 


nd A. 


operties of i its alloys, 


s of , it would seem of 


appreciable i importance to establish a recognized and 


standard method for its recording and correlation to the © 


mechanical properties. Itse effect on mechanical properties 4, 


and on possible | heat- “treating requirements is a hi ghly i im-_ 
portant factor, and it is economically desirable the 
magnesium producers and fabricators be able» to” control 
the grain size in the finished product and to to correlate 


intelligently that size heat treatment and 

OF A STANDARD Mer FOR 


Grain Size 


I standpoint of general 
‘benefice, to the magnesium industry that the methods of 
reporting grain size be of such “nature that the results 
_teported, both here and abroad, be readily comparable a and 
y understoed, whether measured by either the inter- 
cept or the micrographic comparison method. 
In the United States we have the method of grain size 
measurements outlined in the A.S.T Tentative Methods 
of Preparation: of Micrographs of Metals Alloys” 
2 ~ 39 planimetric or direct comparison 1 of 
| micrograph or projected i image with standard micrographs 
or network charts is recommended for ‘material in which 


the grains are and Heyn’ s intercept method 


“equiaxed. There ar are “two sets ‘of standard. photomicro, 


average grain.” 
2G, G is of grains seen in area 
at a linear magnification of M. This set of photomicro- _ : 
graphs is generally accepted non-ferrous «grain size 


standards, although the Society does not so specify. The — 


re other set of standard photomicrographs (A.S.T.M. Tenta- 


tive Classification of Austenitic Grain Size in 
(E 19- 39 T)®) at 100 magnifications i is recommended 


er" 

a character, designated numerically from 

- 


. This range can be extended 


A 
arious magnifications other than the stand- 


yy the use of v 
ard 100 diameters by means of correction factors. 
| There i is no apparent regularity 1 in the incremental ste 


NOTE.—DISCUSSION OF THIS PAPER IS INVITED, ‘either far the non-ferrous standards for v w vrought annealed 


to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia 2, Pa. 
Chief Metallurgist and ‘Superviser Metallurgical Laboratory, respec- 
ORR Metallurgical Dept., Basic Magnesium, Inc. rb as Vegas, Ne Nev. | Pe 
2 A.S.M. Metals Hand 1939 Edition, p. 754. 
Beck, ‘Technology of Magnesium and Its Alloys,” 
and Co. L p. 322 (1940). 


lication or for the attention of the author. : Address all ‘communications — 


material, and the twinned crystal illustrations are n 


typical of the grain structure found i in magnesium alloy 
It would seem desirable for purposes of inter- 


1942 Book of A.S.T.M. Standards, Part I, p. 1475. _ 
7 1942 Book of A.S.T.M. Standards, Part 1, p. 1534. 
ve 3 
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of the twinned crystal va 
is fixed in magnesium a OTIC as calcul mm. to 0.200 mm dis 
culated by the Jeffries type formula f - in diameter, 
a 
26 
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 Oetob 


Number 


and Di- 


Dimension 


4 


mm. 
diam. 


diam. 


Grain Size 


Non-Ferrous 


0.0010 | 


us 


Grain Size 


Diameter, 


5 


Lay 
ze 

mm. 


|Non-Ferro 


203 


on 

0.0285 


0.0412 | 


51 


02 


0.0 

0.03666 | 0.00162 


0.08175 | 0.02592 0.00112 


0.14664 | 0.0 


0.0045 


ss 


123 


0.17961 


5 952.0000 | 0.01833 | 0.01588 0.01296 


0.25400 | 0.20738 0.009: 


2 | 0.35921 


2 | 0.06350 0.05185 
0.04490 


0.4147 

0.20738 

744.0000 | 0.05185 


2.0000 | 0.0733 
1 488.0000 | 0.03661 


11 904.0000 | 0.01296 | 0.01 


2 


11.6250 


46.5000 


‘ 


3 
= 


496.0000 | 
2 976.0000 | 0.02592 | 0.02245 | 0.01833 | 0.00080 0.0 
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‘pretation to prov ide incremental r regularity, and iti is much ROPOS AetHOD or :RMINATION AND | Recorvino | 


simpler for. metallographic interpre:ation if the Macnesium Grain Size” q 


chart i is typical in appearance of the material beingexam- 


Th h presented has been the ourgrowth of 

and 
These non-ferrous charts also have the disadvar antage requirement, and in its various stages of 
magnesium interpretation that they do not extend far 


in - 
| <p tee Fak eod cast range to include grain sizes ob- past year. It is readily apparent that this system is a 


modification of. the Society's standards 
grain sizes, and that the standard network charts presented 
are from that source. . This pro sed system starts with 
ect oh ¢ largest grains and proceeds igher numerica ywith 


‘The austenitic network charts” recommended by the decreasing grain size and increasing number of grains per 

Ss Society € 19 — 39 T®) are admirably suited for the inter- unitofarea. Itis difficult to ascribe empirically a designa- 
| pretation | of magnesium alloys since they are typical of the 1 tion to. a starting point of such a system which can be 
type of structure found 1 therein and adapt themselves to i chosen as either the largest or finest conceivable grain size, 

P. ready comparison between the chart and ‘the specimens. but it was felt that the limits of ‘commercial probability 
The im incremental steps of this system are of regular order, could be more easily defined on the coarse end of the sca 


approximating a 41. 5 per cent increase in each “step an mgm than could: the he possibilities c of metallurgical achievements 


resulting in a 100 per cent change in grain size atalternate on the other end. 
increments of increasing order. This set of standards, Application | of the intercept method to the standard — 


_ howeyer, has disadvantages in thatr negative ¢e numbers must | austenitic network charts indicates that it would be desir- 
be used for “Saag material, and that the values tabu- able to designate the grain size numerically and to state its — 
average grain diameters” are apparently calcu- dimensions in terms of the calculated mean grain size as Be 


not on the basis of the average or mean number er of obtained by the Jeffries type formula, 
. grains representing the standard sizes, , but on the basis mi under these « circumstances gives results which | closely > 
- the minimum number of f grains permitted, which i is repre- 


diameter,” “as is generally recognized, » 1S technically a m a mis vs Under the system we are proposing, the most probable 


‘nomer since the fc rmula which ; gives the ‘reported result range of commercial application would lie in the grain 


isd = V ATMEG, which act actually computes the side of a “sizes existing between No. 7 and No. 16. These designa- 
are grain maving an area to that of the av tions were obtained by relabeling the present austenitic 
|The British utilize a sy system ‘otis grain sizes for — so that the present het 1 on the austenitic scale wien a 
ranging from 0.2 to 5.0 mm., , determined by the intercept t No. pote 4 
method, in which the average grain is arrived at by count- of area swhere N is : the grain size num- 


ing the number of grains at a given magnification along ber on the proposed magnesium network chart. wd ; 


lines « of known m length of ‘two axes at right angles toeach ‘The relationship of the proposed system raeieroele 


other. Theit s} system, as does our non- eee torsion currently i in use is shown in Table I. ” The proposed mag 


E2-39 T, uses irregular increments of grain size. It is - nesium network chart is shown in Fig. 1. _ The use of this =f 
j common practice in England to make routine et new network chart, as is the case in the austenitic system, 


of grain size in 1 the foundry by me cinoma ‘of Gracteré tenes. Permits interpretation of g grain size over a wide range = by 


- fracture standards are ‘based on metallographic ex- utilizing a change in magnification from the standard 100 | 
2 


p amination of polished ‘and etched : sections 2 of ingots, an y _ diameters. The correction factors “Necessary for applica 


serve as a check on the | size of the casting and the are as II: 
TABLE II.—GRAIN SIZE TION FAC TOR. 

M ficat 6.25 12.5 25 50 100° 200 400 200 400 800 
in country vantages of and case of Magnicatio 50 0 +2 +4 
tion, which are articularly a alin in “commercial 


= 
application. The current formulas for th ¥ mum, To illustrate the use of these correction Poe assume 


ee ins per square 1 
a and the maximum number of gra : ae — inch that a grain size of 12 is found to match | a specimen micro- 


viewed at 100 diameters are: a taken at diameters. The grain size under | the 
by se respectively, where N is the grain size number. 


ication O 
obtained by applics catio men is taken at 400 diameters and ‘matches the 
the intercept method give results which closely approxi- | 


standard micrograph . of the proposed system with grain 
_ mate the “average grain diameters” calculated from he size 10, the grain size under the proposed aie would be 


equation a = VA/M%, where G is determined by the 

system which can be used either by the intercept or the or MaGnesium ALLoy 


TT The recognition of such a univ ersal system would per- 


mit cross interpretation, both in this country and eed, _nesium alloys | to give the specimen a 
_ of currently reported data and should be 4 ca to the smi which can then be beneficially follow ed by a 15 to 


industry i in general. 30-min. aging treatment at 
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preparation permits a definite outline of the grain grain boundaries 


ture and allows much more positive 1 results than can pos- — taining aluminum up to 7 per cent and a maximum * per 
sibly be obtained on unheat-treated specimens. cent zine respond very well toa diphosphate etching solu- 
Various techniques have been prescribed for the prepa- tion. . This reagent is made up to contain 24 g. of mono- 

tion of “magnesium alloys for metallegraphic examina- basic sodium phosphate, 4 g. of ‘potassium ferricyanide, 
tion. All previously recommended procedures and 100 g. of distilled wz water. The reagent is used as 
whi we are fa familiar ar present difficulties which induce etch unless staining 0 occurs, in which case a cotton 
uncertain n accomplishment, -and which can be avoided by is 


swab is preferable. This reagent has been previously 

— following thi the technique herein outlined. _ The specimen recommended for bringing out the macrostructure o of mag- s 

< may be. cut to approximate size and then filed 1 toa a plane -nesium welds and, to our knowledge, has not been: previ ‘i 


surface, taking care not to cold work or deform the s speci- ously suggested for micro-etching. 


men in its interior. th The specimen should then be fine- — Alloys: having an aluminum content above 7 per cent 


[ | ee ground, , using Nos. 1, 0, 00, and 000 emery papers . The usually y respond | more readily toa phospho- picral reagent. 
4 specimen should be wiped carefully between each contains 4 g. of picric acid and 0.7 mi. of 


and rotated 90 deg. in proceeding to the - subsequent ‘paper. acid of 1.7 specific gravity in 100 mi. of of ethyl z alcohol. cme 


Caution should be taken to use a minimum sho uld be applied by swabbing. ‘The | grain n structure | 


| work deformation of the structure. alloys, such as BMI- 11 and BMI- 8X well 


g may then be carried out on one « 


xcellent have 
should be used to keep feagent in those cases it is desired to bring: ‘out the 
minor constituea its, eutectic. structure, of other structures 
to o a minimum. er small quantity of the abrasive should _ than grain ‘boundaries. This reagent is made up from 1 ae 
be worked into | the cloth with the finger ‘tips ‘to yet ml. of concentrated nitric acid, 75 ml. of ethylene glycol, — tot 
about a 2-in. area the approximate center. The lap 24 ml. of distilled water. 


should preferably rotate at approximately 200 Orpm. Hold a A2 or cent nital reagent is used in England as a general- e % 


specimen g gently but st the lap and rotate purpose etchant for control work. This is a highly sensi- 


radually incre easing tive etchant which requires precise and exact attention in 
Sissance from the lap c center. if the conditions are proper order to produce consistent results free from pitting. — For 


for polishing, the lap will douty but evenly become dark- this reason, we do not recommend it for routine work. 
_ ened by the lappings. Under proper working conditions, ‘We have found that this rw is ae for ‘cleaning 
“the cutting action can readily be detected by sensitive 
finger tips, and if such indications are not present, it re 
taken as evidence that cither excessive quantities of of 0.5 per cent nitric acid alcoho which ‘may be more 
water or alumina are being used. The ‘finished specimen suitable for routine work. 
may be first with water then alcohol, and dried in| It is advisable occasionally to the metallographic 
1 accomplishment a after the e determination of 1 of the grain size 
<e familiarity with the technique outlined, the usual magne by y deforming the specimen slightly in a vise so as to pro- 
sium n specimen not require more than 3 to duce slip lines. If the true grain structure has not been 
for preparation. brought out by the ‘technique of the operator, , this will be 
etching reagent required will depend on the disclosed by the slip lines established, since these lines 
be etched and i its condition. In the Ci ase of most ;magne-— terminate at the actual boundaries. 
sium alloys containing -aluminum and zinc, a solution 


treatment, followed by a short aging at 200 33, January, 1941, pp. 


‘Mr. L. D. Nosue. the effect of peatedly than when the superheated melt has cast as pig 


super theating magnesium? If one superheat | refines the then remelted for recasting. is + 


‘grain to a certain cogree, will several superheats refine it What is the effect on grain size of repeated 


to even greater a degree? heatings | to ) casting temperatures of superheated | 
[2 Ma -C. H. Manoney *—Generally speaking, each addi- sium? Does the grain size remain constant, decrease, o 


i," 


tional superheat produces additional | refining, but the increase? 


becomes small after the second treatment. Mr. MAHONEY. —The g grain size decreases. slightly with 


NoBLe. —lsi it necessary to cast superheated eck reheating | and is influenced by the casting temper 


sium m back to pig to gaint the 1 maximum effect of of 2 "tures other factors. 


"temperature and the mold then 


Mr. Manoney. —No The is 


Chief Chemist, North Aviation, Inc., Inglewood, Calif. 
_* Chief Metallurgist, Metallurgical Dept., Basic Magnesium, Inc., Las a | 
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when the cast- Mr. Manonry.—We believe that the effect of scrap — 
nounts on superheating results is progressive. Withthe 
~ — 


— duty se service, it is desirable to make a thorough study ae oe intercept method i in our laboratory . We also recog- 
the pilot parts. We have found that by cutting thin 


nize that no narrow Ss} system of standards can be evolved | 1g 
aliens of metal from several sections of castings, w we can which will be entirely suitable for all circumstances tothe 


Mr. ‘Lasts W. 1 Batt. castings nded for estimate those circumstances we 


= obtain a great deal of information q quickly | and at small iti is readily z adaptable t to minor modification, subject to the 

cost. . X- tay diffraction methods can be used to determine alloy being examined and its condition, and it was for ‘this — 
grain size from these slices. _ The X-ray method is rapid - reason that \ we assembled the chart showing the relation- 


~~ 


_and does not require the use of skilled Operators. ie seein’ ships between grains per unit of area and intercept values. — 
% _ Mr. Manoney. —That probably is true, but the average Tels is readily conceivable that it will be desirable or even 


ae foundry would feel that theexpenseof X- ray equipment was — “necessary to report some > specimens in twe or. more grain ¥ 
«high, and someone would have to be thoroughly ‘trained — sizes with the percentage of each, and that in the case of | 


‘in its if most of the work, was done by semiskilled particularly i itmay made on y to 
e on cheee- 

equipmenc is not h high, and a very few m are mensional system. 
to a magnesium _Inv view ew of the g general i interest in these propose 


micro- i 
avities as as grain size. preg the v work and was as ing to magne- 
study of ‘Slices, a whole series of them may be exposed at sium alone. _ Some thought \ was given to expressing _ 


time and examined on one film. grain sizes in figures which represented the thousandths 
Manoney (author's closure, by Letter).—The number of inches which corresponded ‘to the average intercept 
of interested comments which we have received in regard value. This conception was discarded , however, because 
to this paper and the controversial discussions which it ‘of its limitations in | adaptation to a universal system and 
has apparently a aroused | have led us to the conclusion that hi because it was ‘difficult to use in conjunction with the a 
ome explanatory statements in regard to this paper and incremental ste steps which are a Senction of the austenitic 
reasons for its Preparation could properly be system, and which we considered to be of considerable 


value from the stand point of rational | relationship between 


work on grain size standards instigated various grain sizes. was also difficulc to use such 


through our need at Basic Magnesium, Inc., for a means. a4 a numerical order unless excessively jarge numbers were ] d 


grain size classification which was ‘adaptable to rapid utilized or decimal figures resorted to, 
and of clear interpretation on proposed system grain size numbers is used at 
Basic Magnesium, Inc. >in refinery "production operation, 
ade by the intercept where we find that the are more easily q 
was evi 
teristic structure of the cast magnesium: shore: in the sik sible when referring to on ains per unit of 
condition we ere to the readily conceivable that for technical and scientific uses 
reference to the number of grains per unit of area would be q 
ae | more generally desirable, and we had no ) thought of losing 


between the number of per unit of 


| 


a on seen n by reference to this paper dias 
Srarisrics released early i in the summer by the War 
"depends on memory and the ancient heritage of men, on the voice of that 
tion Board c contain some interesting information on che value of the Output humane confederation, scattered through many lands and through many ages, rs Be 
7 by certain industries, including precision, measuring, ,and testing machine | 4 which it is the business of literature to make known. We have been progres-— 
and instrument groups. The statistics are grouped i in five categories; in Pp sively forgetting that heritage and trying to live as children without parents — 
Z addition to resting machines and precision m measuring devices, data data cover or teachers to guide them. Ina recent statement of his faith in liberal educa ¥ 


Bear fs ents I li >a tion, Mr. Wendell Willkie, in anissue » of The American Scholar puts the chal- 
| BAGS blocks, micrometers, precision measuring tools | ca ipers, gages, i lenge squarely before us: ‘When en you range back and forth through the cen- 


"indicators, etc.) and tool room specialties. Of this group, the “prea turies, when you weigh the utterance of some great thinker or absorb the 
_ measuring ‘tools and resting machine and instrument field w ere about — meaning of some great composition, in painting or music or poetry; when you _ 
these things within yourself ware measure y ourself against them-——only then 


from $2, 150, 000 to $2,700,000, with the unfilled orders at the end of the 
year totalling about $6,400,000. Total shipments for 1943 were valued at 
about $29, 000,000, figure: indicates the importance of 
a measuring and testing instruments. With the steadily increasing interest 


of materials, the instrument field should contin 


We prefer a minimum of 30 per cent scrap return _in interpretative analysis for routine checks: We recog-_ 
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unnecessary additional work and as offering no advantages nations in the proposed system, infact, are related mathe 
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‘Ba all Impact for 


Plastics 


associated with required t0 fracture only, and the present wide- 


ol plastics where the testing machine has available much | more M. _ Spread practice is to quote the total as the tm impact strength — 
energy than a required minimum to produce fracture, has resulted of the specimen. This error, which has already. been 
in efforts by various investigators to develop methods not subject “recognized and discussed by Church and Daynes,* 
= the sometimes large errors resulting from this condition. lendar, 4 and Telfair and Nason,° is in some instances 


P > Thies paper - describes an apparatus which makes use of a set much as 500 per cent greater than the « energy ry required s 


ale “of steel balls of graded weights, from which may be selected just to fracture the specimen. — Moreover, it may intro- 


one which, » after gravitational ; acceleration down inclined rails ee duce a haphazard variation in apparent impact strength — 
git strikes a test specimen horizontally and utilizes all, or almost all which i is. not an inherent ai attribute of the specimens.’ a ve 


of its kinetic energy in fracturin the specimen *% : 

The Two general approaches to the problem of measuring 

The construction, calibration, and « operation of the apparatus b bed in fi 
is described, a as well as the sources, reduction, and calculation only tne absor m a ‘specimen 


the magnitudes of several errors, both one and experi- been followed. The first is exemplified by Hazen’s inter- 


Data are given for several types of thermosetting molded LIC flexural data. As pointed out by the author, this 
plastics, comparing results obtained by the present: A.S.T. M. procedure yields values equivalent to impact data 
Tentative Methods of Test for Impact Resistance of Plastics _ for substances w which break within the proportional limic; on : 
Electrical Insulating Materials (D 256-43 T)? (2 1 felb, could to other materials if load- deflection 
4 pendulum) as well as by the ‘‘Ski-Ball’ * method, | pointing out aa 


in of the values data 


= 


on | the specimen f than by ‘customary d 
In the above cases the ‘testing machine has a large 
excess of energy available over that necessary | to break 
the specimen. This condition 1 may be described in 


@ a constant, where in these instances ¢ — 0. 


sacrifice of impact strength. Despite the subordi nergy ‘capac ity of ma 
e of impac ength. espite the subor ination 


& of this property in favor of other required attributes, the Fri is pa suid mechanical ¢ energy in the machine after 
potential damage incurred in ordinary service and han- fracturing a specimen. 


dling makes it obvious s that any possible increase in in im mpact The second approach i is that employed in the present 
strength i is desirable. | work, and follows the philosophy of the investigators 


Such materials as general purpose phenolics, wi ufeas ‘referred to above.*:*: ‘Here the attempt is to limit the 
‘melamine plastics, several of the electrical an and heat- energy available in the striker to the amount necessary 


tesistant plastic compounds. and, in addition, some t thermo- just to fracture the specimen (¢ > 1). The erro 


plastics, , Ceramics, and glasses, possess impact strengths — . duced by including in the measurement the kin energy — 
_ which are so low that the present A.S.T.M. ‘Tentative ¢ of the broken end will hence be minimized, since the suit 
e Methods of Test for Impact Resistance of Plastics and f piece will not be driven away, but will remain close to i 


Electrical | Insulating Materials 256 43 T)® are the point of i impact. This “minimum energy” method 
"particularly satisfactory in revealing variations significant has been applied in several ways. Church and Day pnes 


to service behavior. _ The principal reason | for the lack and Callendar made use of a wensicall falling weight — 
- suitability of this method is the difficulty of obtaining ] which permitted adjustment to the desired energy either 
‘constructing a pendulum apparatus conforming to the ~ by keeping the weight constant and changing the impact 


f quirements sof velocity of impact (about 10 ft . per sec.) velocity (changin ng the height of f fall) or vice versa; their. feu | 


having a capacity markedly than 2 ft-lb. actual procedures favored maintaining substantially 
striking energy. When a a 2-ft-lb. machine is used to constant velocity. Telfair and Nason used a standard 


test such 1 materials, the difference. between the energy pendulum with a minimum capacity (at 11 ft. per sec. acto: 


einen and that absorbed in fracturing a notched Izod THE and The Weight Impact 
‘Specimen is usually so $0 great that the broken en end i 1S ‘thrown © Test for Ebonite,”’ Transactrons, Inst. of ‘the Rubber abe Vol. 
“off with some velocity The energy associated the | 
Calllendar, “‘New Methods for Mechanical Testing of Plastics,” 
. NOTE. —DISCUSSION OF THIS PAPER IS INVITED, either for pub- British Plastics, Vol. 13, Nos. 155, 156, April, May (1942). Re Oe 
; " lication or for the attention of the author. Address all ‘communications 5D. Telfair and H. K. Nason, “Impact Testing of Plastics—Energy 
Headquarters, 260 S. Broad St., Philadelphia, 2, Pa. Considerations,’ Proceedings, ‘Am. Soc. ‘Testing Mats., Vol. 43, p- 
Co., Stamford, Conn. lands, Pare 2 ‘Vol. of Mo Modern Plastics, 
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Similarly, a heavy pendulum would also be satisfactory 
sensitivity obtainable with tht = 
— 
present time a number o materials \ 
— 
a? | 
a 
| 


of 2 fe- Ib. and ‘obtained lower energies by seducing the - abou 6 g. an 1 would require a length of something over 
“velocity of i impact (reducing the height of fall). tel a ft. in order to be accelerated gravitationally t toa velocity df 
Both "systems yielded valuable information but the of 10 to 11 ft. per sec. The greatest portion of the weight 


_ terms in v which the results were quoted necessarily differed — would have to be concentrated | near the free end i in order 


because of the different testing» techniques employed. that the center of p percussion coincide with the point of 
oes a: the difficulty of measuring slight excesses o of impact. This leaves, at most, about 1 g. for the weight — 
“energy remaining after rer fracturing a specimen | by means of ‘ of the supporting arm. These requirements make it “4 


-s vertically falling weight, the investigators who used obvious that the construction of such a pendulum is not 
this machine could not easily give results in erms of practi illy 
energy absorbed in fracture under a single blow. Instead 
other methods were used. In one of these a specimen Tae Bass hance 


is repeatedly struck a a blow of « constant t velocity but cr Prin 


creasing energy until the specimen fractures; ; in the oth 4 
a large number of specimens are tested in groups, , each “a on a gain 
member of the ; group being struck only « once, and cach | advantage of its simple . Cure: for measuring the excess | 
group being tested at a different ¢ energy level, but a at con- of energy in terms of some chracteristic of the controlled 
ant velocity. ms travel of the striker ‘Past the point of f impact, while Staying 


| clear of the mechanical limitations just cited, use was 


of a ball accelerated down an incline. Since the 

ae weight of the ball i is concentrated around its axis of of sy m- | 
use metry parallel to the direction of travel, it can be con- | 

ted s seemed to measure a factor n more in effect a pendulum w without | an 4 


below rather than above. 


redirected to follow a its 


when lea ving: x the end of the support ‘will be. parabolic 


Telfair and Ns Nason using ure re of the horizontal component translational velocity 
pendulum apparatus, to obtain n statistical data by amethod energy. This principle has long been applied for | 
similar to that of Church and _Daynes, it is also possible at, ‘measuring the le velocities of of charged particles in electro~ 
with a pendulum to test each ‘Specimen directly under a_ static fields. - Figure 1 is a diagrammatic sketch > of a 
ee blow of minimum energy or, more strictly, a mini-— system: of rails and supports by means of | which a ball 
mum excess of energy necessary to produce f fracture, and — may be thus accelerated and directed. By measuring | me 
thea to subtract the on the scale. y, of the end of the rails a above the hor izontal 


thus: 


2 
in velocity raised some doubt as 


the merits of results thus obtained, hence the construction 


of a lighter pendulum ‘was considered, capable of fdeliver- the of : the ball is W, horizontal component: 


tis 
& § 4 blow of as little ¢ as 0. 025 fe-lb., to which weights” of the kinetic energy of translation may be determined © 


uld be added to increase the | Capacity Little reflection from 


is s required to realize that so light a a structure is restricted, a 


she! 


: a : as a falling weight i is not, by the dynamics which limit eet i Wa 


Hence, of forces between ball | and 
progress in steps con~— 
ay be pt hia for ; any | height | 


Kinetics of Impact: 4 


= 


While the calculation, , as described above, of the hori- 


ZO yntal components of the velocity and « energy of transla- 
ion of a freely falling ball having no initial vertical 


‘component is of fundamental simplicity, the 


rom ‘the mechanical ‘system, during impact of the ball 
with | a a specimen held as a cantilever, becomes somewhat 
—_ involved. a There are several r reasons for this: namely, 


eh During the period of contact between a ball and a 
specimen not only are translational effects to be ae 


Fig. 1 -—Appare us for an Test wi 
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Neither of th | 
— entirely satis 
by repea du 
Aly able, should be considered separately; the second becaus | de 
— ___ the usual processes of testing for development and contro | Pe 
cannot normal]; nditure of the specimens 
 . 
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= = of 
= al ii it. per sec. requires that the veiocity be reaucca zONntal (translational vclocity May De 
— 
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| on 


: ed 


iy “for, but it 
iy “ball: play: a part, chat is, an may 
imparted to the ball, resulting i in an erroneous 

of residual energy. upward impulse must be proved 

to be negligible, must be made 80 by proper design, or | 
be taken into account. The desideratum is to keep 
translational and ad rotational effects separated and to mest 

During contact, the deformation of a scancilever 
specimen v will set up a component of th the restoring force 

# at right angles to the original direction of the ball, tend- 

i ing to change i its line of flight through an angle away 

from the clamped end of the bar. Vertical clamping 

would obviously result deflecting the ball out of 

parabola from which its residual velocity could | be cor- 
computed, hence the bar must be clamped hori-| 

remains to be demonstrated 


3. For some plastics, particularly when tested as 


to fracture the ae this case it is a moot point as to 
proportion of the kinetic energy of the broken end 
is to be regarded as excess, except in the occasional case 
where the striker i 1s stopped a at the point of impact, indi- Fig. 2— -Relationship of Error Produced 


During Impact, to C, K and 


cating a true condition of minimum energy. 


65 


4, Ina method such as the | one proposed here, that is, 
that of of employing * ‘minimum excess energy, "the 
the distance, . s—r, this 
of excess in the case of the weakest s specimen of a set is 
redicated upon the anticipated spread in strength 


weakest to the strongest specimen. This is 
of impact testing under the condition that is close 


unity. Hence, if the : ‘strongest specimen to be broken errc ball, 

a is 20 per cent stronger than the weakest, the ¢ excess ye 7 

_ when testing the latter will likewise be at least 20 — = 

‘cent. A} partition of this residue will usually take place 
between the ball and the broken end of the specimen and 

the behavior of both must therefore be considered. 

types of materials falling within the ran range covered 


by this apparatus the energy consumed in shear after 
a fracture ‘is initiated is small, hence the difference between The ‘magnitude of determined, based « on 


compiet breakage and just be con- ‘known dimensions for the apparatus, of y = 0.737 ft. 
sidered. and s = 0.10 ft. and lusing a a */,-in. stecl | ball = = 0. 031 ft.). 
| Factors associated with problems 1, 2, and 4 are © con- Tes was assumed that V; = 10. 0 fe. per sec, and & = 0.20. he 
7 * sidered in more detail in the following paragraphs. | The : Using these values in Eq. 4, it was possible to draw a SG *: 
last two problems are encountered not only when testing» ‘curve (A, Fig. 2» relating & to can be seen that 
by the | presently described method, put also in any test” maximum» error of about ll per cent in| computing 
= where an excess of energy over the re quired minimum GA - Bs) v will be obtained at ¢ = about 0.55 and that ce 
Fs exists in the system and where the the impact Strength is vate computed result would be low by» the factor § om 
obtained by di differenc by the curve, for any value of ¢ above 0.21. 
(1) The possible importance of frictional forces ‘experimentally the utility of Eq. 4 4 and 


= cocficient of sliding friction, 


—— 


ing computing ‘energy y loss impact, 


y rotation of the ball against the specimen was discussed the correctness of the assumptions used, 
titically after the method been presented before motion picture photographs and simultaneous measure- 
Subcommittee Vill ‘on Research of A.S.T.M Committee ments of (See Fig. 1) were obtained for two tests — 
D-20 on Plastics. _ As a result the kinetics were analyzed standard | notched Izod specimens of a urea- a-formaldehyde > Dai 
mathematically by I. Hopkins? for the condition of composition were broken at two levels of When the. 
ma horizontal impact. ot hen modified to take ac unt of actual initial velocities (9.6 and 9.7 ft. | per sec., respec- ‘a 
Telepho New corresponding values of €, 0 of f — 0.0. 041 and — 0.037 
as illustrated points 1 and 2 of Fig. 2. 


lg 
rupture of the section, and the broken por 
— 
| — 
— 
— 
4 
| 
— 


und to fit both a hon points | 

t the condition that 


(curve B). ‘The error in warily ‘range be mini- 
mized by increasing s s from 0.10 ft. to 0.188 fe. a 
ina maximum indicated error of less than 


per cent above ¢=0. 65 (curve C). 
was thought that k might vary substantially with 


7 the composition of the plastic under test. Therefore, as ee. 
crude measure of the importance of ‘this factor, three 

groups of identical specimens of a hard mineral-filled 4p 
melamine composition were tested, coating the struck 
— faces of one group wi: h a polished surface of graphite, 
the second with a ‘coating of a nitrocellulose household ie 
cement, and leaving | the third ‘untreated. No significant 
differences in measured test values could be detected 
Although : exch a test is admittedly faulty it seems to 


indicate that, under conditions of test, k does not var 
point to” considered as 
affecting the computed energy transfer du impact 
concerns the change in direction of the ball caused by 
bending of the specimen during the test. As the s specimen 


deforms under the blow, a component of its restoring =f 


i force changes the direction of the ball so that it flies at 
an angle away from the vise . If the integral of this” 

_ force over its period of operation is entirely alanced by 
_ translational momentum of the ball, radial measurement 
x2 from its origin is: justified, if ; a change in the 
in? position of ¢ the axis of rotation indicates that — 


original horizontal position ‘to 
axis. most cases the difference ‘octasioned ‘meas 


With the set ‘of balls which been cho sen. 
with this apparatus (Table 1) it has $0 far been possible 
to select one which will break all the s specimens of various - 
thermosetting materials with | residual energy of 


+ 


20 per cent or less. if it became 1 necessary to test a mate~— 
rial which exhibited a high degree of nonuniformity, 
- would not be possible to break | all the specimens ¢ of a set 
ha, and still ma maintain a. lower limit of 0.80 for ¢. In ‘thie 
| — event the flight of the broken end of the specimen fre~ 
quently ir indicates a sufficiently large « dissipation of energy 
; to warrant its being taken into account. simple method = | 
determining approximately the broken half’ 
Ta. apply | the same proced dure as for a ball of the same 7 


rails consist of 1 ‘byl Li in. i iron with the 


* ar in several s stages and then honed by hand 


‘The inclined of this laboratory constructed apparatus are of angle while clamped on a horizonti al flac. In this way rolling 
- jron, while the curved end is galvanized sheet metal. The ball falls : 


aR upon the carbon paper after breaking the specimen, producing a record surfaces were “obta ained which to the best of our abili y; 
which its energy may be computed, were and smooth. The curved portion. was made, 


‘Fig. 3.- —Ball Impact Tester. 


— 
— 
jee 


TABLE 1.— r 
. KINETIC ENERGY OF STEEL BALLS ACCELERA 


verages of fifteen teste cnch. Dropping height balls’ to. increase the weight, 


Diameter, WwW eight, Velocity, | I Variationof 
in, Ib. ft. per sec. reflecting ‘the. decreasing influence of f friction. Figure 5 
0151 4 0261 | 2.1 graphically the patterns ns obtained in 


476 20 the ball showing the most, and the ball showing the least 


‘038s | 10:7 | 0720 8 deviation from the mean. . The end of the rails is vertically 
oa over the center of curvature of the re 


| 0.1335 


v 


969 | 0.1335 | 11.1 


horissatal component of energy of translation lost 


plate and honing, f 0. -0.070- sheet metal by the in a is ‘the difference 


give a radius of 6 in. with a a tangent about 1 in. long, the the 


latter to b be the “jumping off place. The straight and 
curved sections were butted together and | bolted sO a vided ¢ chat all have been minimized 


a a o 
give as smooth a joint as possible and the two completed # the test conditions om) fixed, Es may be related only t¢ 


tails were fastened together with | spacers of 1/j-in. thick- and the residual ¢ energy ‘may y be obtained directly. gas 
“ness. sep: arating them. “resulting assembly Itmay be shown t that the - residual horizontal component 
erected on supports had an angle of incline of 60 deg. of velocity of the ball is ~ “4 dae? 
when the short tangent end of the curved section was Pre pete idle 


Undoubtedly machining facilities capable of 


turning out a ‘ski- i-jump”’ in one 


ww vould result i in better f precision of measurement than that ae i 
in | sidly in (x and are measured by the record by a ball in 
‘Tigid fr striking upon a sheet carbon paper on n the hori- 
is mounted firmly on a cross- carriage from a bench ‘zontal base. is 


lathe and this in turn i 


Twelve ‘steel balls, comprising a which vary = 
weight by convenient ste ps, COV rvering a relative range of "ae 

one to ten, were obtained from SKF Industries, 
These appear in Figs. 3 and 4, , of which the former is 


photograph of the “apparatus mounted on a table top, 
owing the rails, the specimen vise, and support, at 
sh ig the rails, t, and 


the st surface upon which the ball records the distance o of i its 


travel. ‘The record is made by the ball when it strikes . 


a sheet of paper over which has been placed a sheet of 
the close- -up (Fig. 4»), the bar is shown clamped 1.2-in. 


-from the end of the rails. (This was subsequently changed 
a to 2. 25 in. in accordance \ with curve C of Fig. 2.) A ball 
ng the rails strikes es the specimen | 0.865 + + 0, 005 in. 
the vise and can be ‘made to strike half way between 
top a and bottom edges, regardless of the ball’s 
eter, by. moving the cross-feed “up or down, When posi- 
rt tioned accurately with the struck face: of the ‘specimen 


vertical, a ball which does not break a stiff, elastic mate- — 


_ tial will rebound and roll back up the rails a short dis- 


3 
tance provided | the test bar is not more than 2 in. from 


he rails. In cases where the specimen cracks or breaks, 
the ball drops t through the vertical distance 9 and strikes 


2. ike set of balls was calibrated with regard to horizontal 


trans! ational velocity and energy by means of Eqs. 2 and >» 
“recording for 15 determinations on each ball The 


average velocity and energy and the coefficient of varia~ — 


: 


variation (v) measures the relative dispersion of a 
of values. percer is the ratio stand. urd the 


“ASTM BU ETIN 


-ords illustrate the an 


MONAL aod weights alls and their calibration fora height 
4 
4 Fe: 
4 
ag 
P 
— 


lent kinetic energy equations weight is climinated and V2 
nd V; may be given in terms of Eqs. 5 and 2, resp ] . Ee — 
aod V; y be g qs. 5 an respective Be In Table Il are listed several plastic molding com pounds : 
This in of ball asa fraction of i its which have te sted as notched Tzod specimens both in 
the present apparatus s and ina 2 pendulum r machine of 2 ft-lb, 
6) apparent for the weaker materials has almost 


0.42 
radial chart or a rotatable scale n marked Off in ¢ ac- § 0.37 


cording to Eq. 7 may ‘now be placed on on the base with its. nine resin, various fillers. 
energy Ton origin of x2 and will serve to indicate rapidly 
the energy lost any ball. __ Variations (Table dispersion of individual tests around the | “average 
x, for the set, was also be small ‘for some types of 


‘some velocity to the broken end of the specimen, cE tics of strength in suachine, 


give too high a figure if taken as a measure of impact uniformity 
strength. ‘However, the energy of the broken end may b IL—TEST RESULT: 
; ; computed by n means $ of i its s weight and the point. at which i 1 if Ball impact tester. Notched Izod specimen n, 0. 865 5 in, cantilever. Mineral 
strikes the ‘base. UR Rotational energy end of the Melmes. 


No. 1...| 60 days at room 0.2 Additional 7 
MECHANICAL Errors 2... temperature | Lane days at 85 F. 0.% 


any y test, errors associated with the preci- tive humidity | 0.275 humidity 0.319 
sion in setting up the apparatus will affect the accuracy 
thisa apparatus: ie The ‘sensitivity obtainable by means of the ball impact 

The s struck fac face of the ‘may not be vertical test is also illustrated in Table III where the effect of con- 

4 ditioning is feadily apparent. Such sensitivity should 
1) The : end of the rails m may not be horizontal and ‘the also be advantageous in examining the “effect « on impact 


ball may therefore start its flight with a vertical velocity — strength of cure, notching, and “aa -” ~apaie a 


component although all assume the absence “a 
first of these experimentally | by Despite the practical and theoretical shortcomings of the 
| breaking a large number of specimens o of a material ex- ball impact tester which have been pointed | out in the fore- 
hibiting rather uniform impact strength. These were going description, it is nevertheless: sufficiently superior 
in three groups, one set being tested at —5 deg., 
at +5 deg., and the third at the vertical. ball v was increased significance of results, and to falling weight 2 
used. which made ¢ ; approximately 0.9. Under these con- testers because of the saving in time and specimens, that — : 


i ditions ¢ (as computed from  ¥2) demonstrated an apparent our present apparatus has been kept in frequent use on 


variation of 0.005 per degree. —Itis not difficult to align ‘materials of low i impact strength. By making use of the 


a the clamp so that the struck face of the specimen is vertical method outlined it should easily be possible to check 
within lessthan Callendar’ s findings regarding the effect of specimen and 


The second error bes found to be calculable notch dimensions on impact strength. It is contemplated 


tant ‘that an investigation of this nature may be under- 


inclination. For this apparatus, & Is 


 per-cene per degree. By using one of the balls on the rails bers of Subcommittee VIII, as wary as by Messrs. L. ‘Boor — 
as a criterion of levelness it has been possible to stay and D. McLachlan, Jr., o of the | Stamford Laboratories, is 


within deg.; the = corresponding. error would there- gratefully a acknowledged. Thanks are also extended to the 
_ fore be less than + 2.5 per cent. Analysis by high-speed _ Directors of the Stamford ne tories: for their permis- 


a free in x, Was to publish this Paper. 


to the pendulum type of tester, from the standpoint of — i 
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Synthetic | Rubber M 
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By extending the extraction time to 48 hr. and 
ous test methods employed in Army Air Forces speci- 250 ml. of 40 per cent aromatic fuel, containing 5 per cent it 
ations for determining the characteristics of the gum — benzene, 15 per cent xylene, 20 ) per cent toluene, and 60 per a 


, Sarpy extracted from various synthetic rubber materials cent ‘grade 62 engine fuel by volume, in place of A.S.T.M. ois 


aircraft fuels. ma htha, i is ossibl obtain com 
by aphtha, it is possible t ‘ob tain complete extraction at 


2 _ As a group we are interested in obtaining the best pos ~ room temperature, thus greatly simplifying the extraction a 
- sible performance from the individual rubber products pl a procedure. In places where corrosive atmospheres are 
che > airplane and its accessories. | However, we must be be gars a a glass dish may be used i in place of the wil ; 

the over-a -all of the dish. 


the corrosion properties o: of the contaminated fuel. 7 


well a pos... factors. - First and foremost is the rate of extraction i 
on the rubber. which in turn is dependent upon the aromaticity 


. 


far as is known there ar are very” few published used, the permeability characteristics of ‘the synthetic 
available. on the effects of f various types of fuel « contamina- being extracted, as well as the temperature at which 

tions on the: operation of aircraft engines, and for this extractions are carried out. These factors can generally be 

reason it has been necessary to draw upon operational /ex- ‘eliminated by ‘continuing the extraction for 48 hr. at room eet 
"perience to point suitable materials. temperature and using 40 per cent aromatic fuel as the 
In the early efforts 1 to analyz ze - the gum contaminations extracting ‘medium. Another factor affecting the final 

contributed various synthetic rubber-Lin lined d fuel con- results is variations in the rate of air flow over the copper 
‘tainers and fuel conveyors, it was found that a modifica- dish, which | in turn influences the evaporation of vextract- 


tion of the A.S.T.M. acetone extraction method, * * coupled fluid. This factor i is difficult t to control unless a special 
with the copper dish gum residue tes test for fuels, * was ‘suit- ry costly steam bath i is. “constructed. Another factor is 
for determining the total amount of extractible ma- boiling range of extracting medium. Unless this” fluid 
following procedure has been recommended: range of the extractible residues being determined, some 
A S-g. sample of the synthetic rubber material is of the residue will belost. A. S.T.M. naphtha, 
into '/;6-in. cubes, weighed to nearest 0.001 g., placedina and the newly ; developed SR-6 standard immersion medium 
-Sohxlet extractor or similar. extraction apparatus, and | €X- seem to be generally sa satisfactory from this standpoint. es 
racted for 24 hr. with 150 ml. of boiling A.S.T.M. An accuracy of Sr per - cent can be expected by a a careful 
‘ipitation naphtha, i in much the same wornreplieed acetone operator who is cognizant of the details associated with 


a are carried out. ba ortions of the extraction — this method. _ Tests are usually run in duplicate, along 


fluid are then poured into a brightly polished copper dish, — with a blank test, to determine the gum level already ores 
a recently weighed, and placed over an open steam bath until ent in the extraction medium 
the total amount of extraction medium i 1s eV aporated, as ‘ _ An id idea of the corrosive nature | of the extractible residue : 
ndicated by the absence o of the odor of naphtha. The can be by observing 
copper dish and contents are then removed from the orros 


bath, dried in an oven maintained at 212 to 220 F. for 30 abnormal amounts s of free or other corrosive sul sub- 
min., , cooled to a room temperature in a desiccator, and stances in the synthetic rubber material. 

“finally weighed. The increase in the weight of the copper An additional procedure was added to the 
— 100, divi ided by the weight of the original to determine the resolubility characteristics of the copper 
sample, gives | percentage of extractible materials con- was 


bb Dis dish residue which ‘involved the washing of the copper 
a i e synthetic rubber sample. _ This value has" dish residue with ten 50-ml. _ portions of 40 per cent aro 
4 been found to ) agree closely with values calculated from ae pe a 


1 matic fuel within 1 hr. and filtering these v washings 
compounding data. through a weighed Gooch crucible . The combined in- 


NOTE—DISCUSSION OF THIS PAPER IS INV ITED, per tor + publica- = Crease of he Gooch crucible and the copper dish i is consid- ‘ 


tion or for the attention of the author. Address all communications to 
Headquarters, 260 S. Broad St., Philadelphia 2, ered the fuel-insoluble residue. This was an effective 


Presented at a meeting of Subcommittee XIX on Immersion Tests of method for eliminating materials” having varnish-like 
unc 26,194.  _.,, reside formed by low-temperature polymerization. 


Other ‘modifications of the copper-dish method have 
Mod (D2 297 been applied or proposed for Army Air Forces specifications 
, 1943 plement to Book o tandards, Part ILI, p. 369. level | 
tentative § cifications for Aviation Gasolines (D 615 - which involve the de determination of t the gum level of 
ends of A.S.T.M. Standards, Part IlI,p.890. samples of contaminated fuel taken from production tanks ae 
Standard Method of Test for Precipitation Number of Lubricating and hose. These methods h lave proved to be none too” 


MS Oils (D 91 — 40), 1942 Book of A.S.T.M. Standards, Part III, p. 196 and | 
% Tentative Method of Test for Haze of Transparent Plastics by oneal satisfactory because of of widely varying fuel to area ratios. 


trie Cell (D 672 42 T), Ibid., p. 1260. found in various shapes of containers rs and conveyors v which 
"ASTM BULLETIN 
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the t test ev aporation | time was set at 45 min. 
The however, have a note. order to give the most reproducible d data and best meas- 

can be used to an adv antage in certain 1 development w ‘ork. “ure the volatility of the various fuel-extractible residues. ; 


¢ requirements for greater low temperat ao It has been found that residues of the dibutyl- phthalate | a 
¢ or dibutyl -sebacate type are almost entirely volatilized at 


SAP 
to Sie the end of the 45-min. . period v w hile varnish-like re residues — 
greater lige to secure remain almost undiminished under similar treatment thus 


"perature performance with the higher acrylonitrile syn- distinguishing Various stocks might Cause 
- thetics. This, of course, called for a revision of certain resinous deposits in carburetors, manifolds, and the valve 


aye specification requirements as well as the development of guides in aircraft engines ae oo ae 


oy new methods for determining the suitability of the new er has been found that this new method is more repro-_ 
‘ low-temperature plasticizers appearing in aircraft fuels. — _ ducible due to better control of the ev evaporation ‘conditions — 
= Operational experience has pointed to the need of these un- _ than the the copper-dish method. Since less time is required — 
ae avoidable extractible materials being v rolatile and in- to » accemplish t the air-jet tests, this method becomes espe- 
flammable, thus causing the least trouble in their passage cially attractive for production testing of synthetic rub-— 4 
bers. A “‘stoving”’ test has habe developed by the Nav aval Re- 
In a for a ta pid and d accurate met hod for deter- search Laboratory bea ker containing the air- 
mining che volatility ‘of these, fuel-extractible gum resi- residue is heated for 30 min. in a suitable bath main- 
dues, found that the A. S.T.M. air-jet at §75+9 F. and afterwards cooled and rew yeighed 
_— Offered a logical answer to our problem. _ This method The increased weight of the beaker is considered as the 


ae a involves the rapid | eviporation of fuels under controlled “‘stoved residue” in milligrams per 100 ml. of contami-— 


Ny temperature and air velocity conditions. fuel. This, value is considered indicative of the 
following procedure i is recommended of the gum residue in that varnish-like residues or 
_ A 5-g. sample of the fuel-resistant sy syachetic ie diced up lower polymers of the synthetic rubber tend to remain 
is 4/re-in. . cubes and placed in a flask containing 250 ml.of while volatile or combustible residues have almost en 
per cent aromatic fuel and allowed to extract for 48 hr. tirely. disay ppeared from the test beaker, 
off and the gum residue determined on the A.S.T.M. air- 
is carefully into. a 100- ml. B here data ‘on the total amount of extractible residue 
and the « corrosion of fuel resistant sy mthetics 


‘percentage ¢ of sample as 


grams of residue | per 100 ml of contaminated fuel. A 
blank run is made in order 1 to make test a suitable means of measur- 


necessary corrections for jar gums already ing the 1¢ relative volatility and the combustion | characteris- 
Standard Method of Test for Gum Content of Gasoline (D 381 - - 42), tics of gum 


Peening the Fatigue of Metals Young Engineers’ Obligations 


APPLICATIONS of shot peening, a process used to Never serore has there been so pressing a need for clear 


ive "increased ropertics, particular! lon materials broad vision that can evaluate correctly the long-term conse- 
a quences of different policies and courses of action. This applies to every 


have aroused much interest in this process. Just published by the Ameri- front: business, labor, and government. Integrity in thinking, knowl- a 
_ can Foundry Equipment Co. isa report on “shot Peening and the Fatigue edge that facts -all the facts—and not wishes underlie sound decisions: 
— Metals” by Prof. H. F. Moore. In addition to a detailed evaluation of _ these characterize the engineer and are the secret of his success in trans-— 
the process, technique, etc., there is a glossary of technical terms anda wy 
‘A “One of the first and most important lessons the engineer learns is — 
lise of refer Copies of ‘be obtained from that his efforts as an individual are very limited. Only by working in 
in Mishawaka, Ind. concert with others may his contribution result in great accomplish- 
dig ment. Never has this been so exemplified as in the past three years of q 
Welded Ship Data ¥ miracles of development and production have been made pos- 
sible only by cooperative research and the pooling of knowledge and ex- 
Tae Welding Journal of the for the most part by national professional socicties, 
Society has some interesting material on failure of certain welded and the ances 
ever witnessed in a similar perio rough a professional society 
chant vessels, including a condensed r report on 1 structural reinforcement of does an engineer find fullest opportunities for effective work, and rs 


‘ 4 ia ships with detailed specification suggestions, an interim report  self-development and expression? Merely joining such an organization 


ae ate signed by Admirals Johason, Cochrane, Vickery, anc and Mr. Arnott on th the means little, but by active participation in the society's work, by assist- 
Re of construction of vessels with interesting information on hull ing in molding its aims an policies, the young engineer can lift ‘himself 


w w ows take a major 
fractures. a there are illustrations of ~ showing the failures, and beyond the routine of today’s work and with his fellows take 
part in shaping the better world of tomorrow.'’—Excerpts from a guest 


nal ref reports, er six vessels Hale suffered complete editorial by Donald W. Douglas, Douglas Aircraft Co., Inc., published 
in the August issue of Aeronautical Engineering Review. 
BULLETIN 
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2 on Tra affic aint 0 
on Paint, , Lacquer, Pro 


UBCOMMITTEE Iv on Traffic Paint re. 


mittee D- D-1 met for the first time in March, 1942. Att that 
time Chairman Skett appointed a group to study tests e's te 
abrasion , adhesion, flexibility, and hardness of traffi 
“paint. The purpose of this study is to determine, if 4 
_ sible, the value of these tests in estimating the behavi ior 


- traffic paint in service and p 


Society methods of tests that to be of value The resu 


of this group to date i is presented herewith purely, the group at 


as a progress report, and until further information can be th 
gathered, the group cannot recommend any method of 2 lcs 


opinion ¢ 
B described in this report. Cooperators in this work are: drawn 

Bel or He W. Leavite, Main State te Highway Commission. tests inv estigated | and abrasion tc tests or Geld “service ‘tests. 


Close correlation was found between the abrasion’ results 


Ss Ps ee undue of two cooperators and the field servi ice tests and f 
_E. F. Hickson, National Bureau of Standards. i Pat ask Messrs. cavity and 
GB Myers , Division of Engincering, State of New Werthan to run abrasion tests on six additional samples a . 


ork Deparement of Public W which had been included in the 1945 Ohio field service 


Dawson, 
‘chosen to represent a wide range of durability, 
In June, | (1942, eigh of from vita 
different producers "were distributed to each member of 
group 2 for testing . The paints were also included in the 
1942 Ohio field service tests on portland-cement concrete, if 


bituminous concrete, and brick pavement surfaces. _ These 


“should be followed i in neach type o of t test t and each cooperator 


at liberty to choose the vaethod of test that he felt” 
would give best 
>, 
. iad. The Ohio field service test consisted of applying the 
 eaeige on the three types of pavement surfaces in diagonal 
lines 12 in. in width, running { from the center line of the 
pavement to the edge, and examining x and rating the lines | a 


at regular intervals over a period of several months. The — 


“pavement \ widths were 20 ft. and the traffic count for each 


avement was approximately 3000 vehicles p per 24 hr. 
‘Figure is a general view of a test section. Figure 2shows: 
the condition of the test lines after 5 months” ‘service. 
F Table I shows the film failure rating of each paint at 
“monthly i inter als for 6 months. It will be noted tha that the 

Chairman, Group 2 of IV, Committee D-1, Acting 
Chief Engineer, Bureau of Tests, Ohio State Highway Testing Lab., Ohio 


Tests for Abrasion, Adhesion, Flexibi ity, and Hardness of 
(AS.1.M. Commitee 
Progress Report of G A.2.1.M. Committee 

Tables II, III, and IV summarize the cooperators testsfor 
4 rdness, adhesion, and flexibility characteristics of te 
| as, 

Table V summarizes the cooperators’ tests for abrasion 

4 d compares the cooperators rating with the field service 
q 
4 — 
| — 
i= 
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004 in. to 110 by tin n plate panels 
which had been roughened with steel wool. The paints — 
= allowed to dry | for 48 hr. under r standardized — 


and then exposed to the New Jersey Zinc Co. stand- 
ard accelerated weathering cycle for two 6-day weeks. 


ycles. 


under dry and humid conditions, to a fine water spray, ca: 5 
to refrigeration. a week's exposure consists of a total of | 
111'/s hr. of light, ‘12 hr. of water, 12"/2 hr. . of refrigera- 
tion, and 3 hr. for changes and i inspection. — _ The weathered 
panels on removal from om the units are saturated, with mois- : 
‘ture by keeping them m wrapped in wet towels for 18 hr. 
after which abrasion resistance is determined using the 
cre New Jersey Zinc Co. abrasion tester. . This abrasion tester 
is described in the Official Digest, Federation of Paint and 
eet ‘chat were run un after accelerated weatherin Mr. Hickson 4 


int Worn Off per 1000 cy 
— 


Po 


este—Five Months’ Exposure. 


3A next. “Panel 3A a few microscopic 
by Mr. Hickson s are shown in Panels 1A and 6A the best weathering with only 
The test t procedure was identical with th: that foliowed were slight chalking. 
‘this ¢ cooperator in testing the first series of samples. In Table VII gives the detailed r ts af Mr. Werthan’s. 


comparitig these results with field service film failure re- 
‘sults good agreement found with the exception that ‘The shows identice! ratings by 

( 
the abrasion test showed 3A worst the field cntical ratin 


Hickson’ accelerated weatherin Taber Abraser method, 
Leavitt's dry abrasion method, and Mr. Werthan’s 


second series of tests run by Mr. Hickson using ji 
accelerated weathering-< -abrasion method, and also excel- 


the The applied (0. lent correlation between the results of these three methods 


in. drawdown wet films to Taber Abeaser steel anels and . 
and the field service ratings for this series of samples 


allowed to air dry 48 hr. The panels were then exposed 

for 168 hr. in an Eveready X-la accelerated weathering | __ The comparison of the Connecticut Ave. and Ohio fiel ae 
service ratings are of particular i interest since the Connecti- > 


machine as described in Federal Specification on 
Varnish, Lacquer, and Related Materials; general specifica. cut Ave. lines were applied November whereas 
_ the Ohio lines were applied July 1, 1943. The Connecti- 


tions (methods { for sampling and testing) (TT-P- 14la). 
‘After weathering the panels v were : subjected to the Taber cut! Ave. lines \ were therefore r rated after Senay winter 


Rbeaser test using CS 15 wheels and 1000-g. load. The nit service and the Ohio lines after s summer service. = 
abrasion was continued through 2000 wear cy cles wie Ns Mr. Leavitt's and Mr. Werthan’s results were not avail. 
_ Mr. Hickson also applied the six paints t to a service ary able at a meeting held in February, 1944, at which the 
on Connecticut -Ave., Washington, D. C., just north of — members of the group present « considered the results of Mr. 
the National Bureau of Standards on November 19, 1943. Hickson’s tests and the past of the committee. 


‘The s surface of this: pav ement is sheet paints From the results reported that ‘time it appeared ‘that 
whereas Taber Abraser results ¢ on unweathered Panels did . 


‘G 


Pig. 2.—Ohio Service T 


20 gal. per mile Gi in. in stipe). The | af 

6 months’ service. "outdoor weathering before improved th the 

Mr. Leavitt again used the abrasion developed ‘correlation and accelerated weathering before abrasion 

by him and which is described i in Maine Technology Experi- gave excellent correlation with the samples a 
ment Station Paper No. 19. However, in this series of tests, i. It was | decided | therefore , that at six additional samples ae 

in addition to the dry 1 method, a wet method was used jo | traffic paint t should be distributed to the group members" ; 


which water was allowed to drip on the revolving paint and that those who had the equipment should test them ae 


~ wheel surface. Each paint was applied in three different in accordance with ‘Mr. r. Hickson’s s method while other  . 
Positions on the w1 wheel by means of a doctor blade produc- members should investigate the combination of accelerated _ 
ing a film thickness of 0.005 in. “a Duration of the dry abra- _ weathering and abrasion with equipment available to 


Te ‘sion was 235,140 r revolutions and duration of the ste abra- them. _ These samples have been distributed ond will be 


sion was 156, 547 revolutions. included i in the: Ohio 1944 field service tests. 
_ Mr. Werthan in testing this series of paints used a fol- After r receiving Mr. Leavitt's results which sha by hi ! 


lowing procedure: The applied at a wet film dry method the rating as obtained by 
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= 


‘Main State Highway Commission. Research Project. 
ew Jersey Zine Co., Researe 
National Bureau of Standards. __ 
State of New Y ork, Department of Public Works, Disson of Engineer 
-E. I. du Pont de Nemours, Pigment Division. _ 
} . Ohio Department of Highways, Bureau of ae 
rating of from ant pated a durabili 


‘TABLE VI.—SERIES A PAINTS, ABRASION AND FIELD SERVICE 


t 


Tet Sample Sample! Sample Sample! Sample; Sample 
No. 1A | No. 2A | No. 3A | 

( Dry abrasion — 

|Wet ~ ll ial 


= dry abra-| ‘ 


| Cooperators’ Rating> 


cycles, per cent 


ie | 
weatherin 
plus New Jer- 
Abraser =| 
Two weeks’ ex- 
4 osure 


000 


aint Worn Off per | 


P 
Res 


| 
us Tabe 
_Abraser 
Six months’ field) 
service 


Weareycles 
Main State Highway Commission. _ ape aber er Abraser Test. 
New Jersey Zinc Company, Research Division, W yheels; 500-g. Pressure 
. Ohio Department of Highways, Bureau of Tests. ; 


= Best. 6 = Worst 


_ TABLE VII.-DEGREE OF ABRASION OF PAINT FILM. 


40 | 60 | 80 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 
Revo- | Revo- Revo- Revo- Revo- Revo- | Revo- | Revo- Revo- Revo- | Durability ie 
lutions | lutions lutions lutions | lutions | lutions lutions | lutions | lutions i lutions | of Paints 


4 10 (120) 


+ Paint prepared in this laboratory according to old F pure, eo TT-P-115 (15 gal. aires 


the group chairman s ggested that, since ee The adhesion, flexibility, and | hardness tests exam- 
‘such arg conidlian was obtained by this method, Mr. it ined show no general correlation with field service be- 
The abrasion test developed by Mr. Leavitt a and 
combined accelerated ‘weathering: and abrasion ‘tests de- 
‘veloped by Mr. Hickson and Mr. Werthan show very 
Results the work to date, id close correlation with field service behavior of the samples 


. * Degree of abrasion of rn film in which 0 signifies none and 10 signifies eouaplete sensei of the paint film. 
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oks should communicate with 
n 
7 ‘ety continually receives  AS.H.V.E. Research Booklet 
has been out of print for many months, the Society continually receives #N 9. Research Booklet 
orders and urgent requests for the publication. It has been suggested that Recent Ly published by the American Societ 


iit 
Wey, 


—  ° }  @ 8 = 
— 
— 
‘| GRRE es Society, since a considerable portion of the material involvin radiogra hy work is under way or is to be undertaken through the Committee on Re- ve | Weg 
a Big: Fear(s has been reprinted or abstracted in the 1943 Symposium on Radiography. search either at the research laboratory of the Society in Cleveland ee rer 
Many ‘of thee recent requests for the 1936 book are traced to the continuing or at cooperating institutions. The A S.H.V.E., 51 Madison Ave., 
interest in the several papers on X-ray diffraction. Society would New York 10, N. Y., will be glad to mail a copy of this booklet 
t0 buy back a limited number of the books at $2 cach and members request to any members of the A 
j 


“Investigati ephiization of 


oLLown raphitization 5 ina 1 forged ell. Traces were found also i in one each length — 
: 1 the pipe 2 at ‘Springdale | Seation, we made an extensive © of pipe killed with 0.5 and 1.5 to 2 Ib. of aluminum, re- 
ee survey of the f piping of the Westport superposed unit after | spectively. All of these were located in the ‘ + ‘critical 
- 22,000 to 23,000 service hours and an exploratory survey of zone, "* near welds. . Representative photographs | of this 
t: the piping of two condensing units, which had been i in dispersed graphite are shown by Fig. Fae Fairly heavy 
service for shorter periods | of time. The throttle steam graphitization was found in one length of pipe of high 
temperature of all these units is in the neighborhood of 900 aluminum- killed steel; none of it was of the “‘plate by 
. A second survey , of the piping of the superposed unit zy prevalent at Springdale. It should be ‘noted that, 
was made after about 29,000 service hours., In connection with the exception ¢ of the piece of pipe designated ‘1-17,’ 
Roe with the examinations, , samples of the Springdale piping the ai amounts of graphite found were minute and that | 
were also examined. — Furthermore, a number of specimens _ _ many pieces es of pi pe of both low and high aluminum- killed 
of Springdale and Westport pipe have been examined after ‘steel were in series with these engths, but did not show oe 
exposure to 1100 F, for about 7000 to 7500 Further any graphite. 
work is under way with | heating tests at 1125 F., and a A thorough examination of pipe “‘1- -17"" which was re- 
cooperative program has been set up with a pipe ‘manufac- after 29 ,000 service hours is under: way. Graphite 
turer for a thorough investigation of size pipe made found in this lengch ‘in concentrated form in the 
from. heats. ™ ‘critical zones” near the two welds and dispersed through- 
out the length of pipe. A comparison of the conditions 
Service found after 23,600 and 29, 000 service hours, , respectively, is 
since the amounts vary con even within 


Specimen. 


“specimens after theac units had service. 
ampling of the piping of the units covered castings, forg- An extent 
a 


of killed with 5 to 2 Ib. ot aluminum | per net 


0.024 and 0.029 per cent, respectively, i in two samples with ; 


A total c carbon 1 content of 0.118 per Cont, 
NOTE.—DISC ¢ ‘THIS PAPER IS INV cither 
publication or for the attention of the authors. Address all communi-_ 
is paper was presented during the 1944 nnual Meeting 
in New York City, a 26-30, 1944, in an informal session sponsored by conditions which n make a steel basically susceptible to theese “y 
_ graphitization. In agreement with others, we found that — 


steels showing appreciable servi ice graphitization | had rela- 
ios "tively large amounts of metallic aluminum (above 0.003 


copies of the discussion are to be on cent), but not necessarily much aluminum oxide. The 


fequest from A.S.T.M. Meanwhile Project 29 has been planning = effect of normality of the steel on susceptibility to graphiti- 
program of work to develo . authoritative information on this very 


7 yp fF complicated but urgent problem. Additional discussions in the form ae zation is being kept i in mind. All tests made so far showed oe 
vig 3 five technical papers will be given on December 1 during the meeting of — the ‘pipe s steels to be abnormal, regardless. of whether r they te TM 


Sey American Society of Mechanical Engineers in New York City. © ee 
2 Assistant to Superintendent, Power Production Stations, C onsolidated i= graphitized i in serv ice or not. a true, therefore, bal 


Electric Light and Power Co. of Baltimore, Md. are susceptible to 
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Graphite in Critical Zone at Weld ) Killed with 1.5 to 2.0 (ti. 

one half in reproducti olybdenum Steel Pi 


a numb, 


a 
seems to show that takes stance, shows a in 


mostly pearlitic carbide grain. _ These findings are in agree- ” 

_ ment with a statement by Prof. A. E. White according co 
which + “Iacy”” structure favors the development of dis- 

ed d graphite throughout the pipe and a Widmanstitten — 
structure, in in spite of fine spheroidization in heat treatment. 
service, st suppresses graphitization, but leads to sharply 

“accentuated and concentrated graphitization in the nar-— 
coarse! s heroidized critical zone near a weld. ; 

our observations, a pearlitic structure also. obstructs” the 

_ development: of graphite, though not as rigidly as a Wid- 

a “manstitten : structure, probably due to the presence of some 

‘spheroidal carbides in most ‘pearlitic grains. 


The importance of the microstructure makes it appear 


—Pipe “1.17,” Westport eo - Critical zone at weld. ae necessary to consider the results of accelerated graphitiza- a 


200, reduced one half in reproduction. tests at temperatures above the in serv- 


A 


22, in service > (6) After 29, 000 service hours 
Westport Station. Cc ritical Zone at Weld. Weld. Ct 750,. “reduced one half 


: 


(a) After 22,171 service hours. 29,000 serv ice hours 
Fig. 4.— —Pipe 17,” Westport Station. At Distance of !/2 in. from Weld. (x 750, reduced one e half I 
e, on the basis of the changes | in micro- 
structure which would occur at service temperatures: 


that information is or has been 
imporcant item, at present. ( Our own 


| 
are, aware of fact that many factors 
_ other | than are involved a as s indicated « also” 
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— 

— 
— — service gra 


Service Hours, then Heated 7000 Hr. at 1100 F. Critical 


tport Station. 75 50, one half in ‘Near’ Weld. (x reduced one half in reproduction) 


remov al from service. 200, reduced one half in X 750, reduced one half in 
Fig. 9.—Pipe Steel, Killed with 1.5 to 2.0 lb. of Aluminum, 
to 2150 F., then Heated at 1100 F. for 7000 


“Fig. 10—Graphitization i in “Critical Zone” at t Welds of mania salidiildeiadiaa Steel Pipe Killed with | 1.5 to 2.0 Ib. of Aluminum, i in 
lia i, at 1100 F., after Heat Treatments as Indicated. © X 200, reduced one half in reproduction. wars 


7 BULLETIN: 


One spot of graphite in Structure as insta 
— 
— 
i (a) -Heated to a cal Zone” at Welds of Carhon-Molvbdenum Steel Pipe Killed with 1.5 to 2.0 lb iis 
Fig. 11 —Graphitization in “Critical Zone”’ at Welds of Carbon- sced one half ia reproduction.) ae 
| 


Fig. Bie, 


zation in Service in “Critical Zone” 
a at Welds, for Comparison with Figs. 10, 


@ x 750, re luced ¢ one half in reproduction. 6) 


1100 . . in spite failures, with average « energy c 


a Regarding ‘experimental work e weld, but nowhere near the lines of graphite. tf For com- 


‘now analyzing a test run at 1100 F. for 7000. to gol parison, a similar specimen oF of Springdale pipe had a brittle 


We and are preparing future work i in with 18 ft-lb. 
ect of a temperature of 1100 suggested 

‘mens from access of air, of the specimens the of dispersed graphite in the pipe proper 


at 1100 F. were badly decarburized, a few significant re: results of a sample c of Springdale pipe which, as inserted in the fur- 


were obtained. purposes. was to had a Widmanstitten structure as shown by Fig. 


investigate, at a possibly accelerated rate, the progress of © 8G). Figure 8 (6) indicates dispersal of spheroids and — 


shows one of the spots of graphite found. | It is possible — 
gtaphitization already started in service. The second was P rap P 


that the long serv ted sub-criti temperatur 
to inv estigate certain factors | then thought to be of impor- _ ¢ long service at elevated s b- critical te gael a 


to which the Springdale pi had be been subjected prior 
The of the prog the test affected the results. A sample of Westport pipe 
- ready started was probably affected by the decarburization _ (also high aluminum killed), heated to 2150 F. before 


weldin retained a Widmanstitten patt rm in 7000 hr. at 
deprived the steel of carbon which otherwise would 7 


have been formation of graphite. De- 1100 F., , with fine and developed n 


carburization did not seem to remove any ot the relativel (sce Fig. 


in Samples of of ‘give tified wich 1. 5 to 2 Ib. 
to and is evident from aluminum wer were heated to 2000, 2050, 2100, and 2150 F. 


comparison. o of Fig. 7 with Fig. 3 (a) and others. The respectively, then welded and kept at 1100 for 7000 hr. 


sample of pipe ‘‘1-17' in the heating test was 
moved from service after 22,171 hr. ae should be noted, showed * eyebrows” in the critical zone. Al of these 


velopment of the plate type “graphite such as found a at in the pipe proper. A comparison of the photographs 1 in 
2 Springdale. In this connection, it is of interest that the Fig. 10 suggests a trend toward concentration of the 
effect of the dispersed t d type of graphite i in the e relatively con- graphite i in the critical zone with i increasing temperatures 
centrated form in the ‘ ‘critical zone” of pipe 1-17" on the of heat treatment. Figure 11 shows the structures a 
physical properties is negligible. Bending t tests showed “higher magnification. Asa very tentative cc 
cracking « even when enough graphite was present to pro- the presence of so | far insufficient ev idence, the trend, with 
visible “‘eyebrows’’ as was the case in -17’ after increasing temperature in heat treatment before service or 
29,000 service hours. Tension i impact tests with specimens test, seems to toward the Springdale : 
including the weld \ with lengths of f by Fig. 12. 


he 


Other Discussions on Graphitization The ( Chemist and Insulation Rese 
SeveraL discussions presented in the Session on n Graphiti- from m the Committee on C ‘hemistry of the C 


zation have been edited and will shortly be available in mimeographed nee 0 on Riiseleal Insulation, ‘Radiata wate: the National Research — 


form, — _ Copies of this material can be obtained | without charge by G2 Council is a 72-page book entitled “Contributions of the Chemist to to Ins. 
4 
writing | to A. S.T.M. Headquarters. This material "together | ation Research” covering th the “period January, 1943, to January, 1944. 


Mr. Boetcher's paper presented above should give a good conception This includes detailed statements usually with extended bibliography on _ q 


0 topics discussed a at atthe meeting, = ‘: (ae — the fo owing subjects: Field of Anomalous I ispersion, Rubber Electrica a 


Five technical papers are to be given at a session on eas " Insulation, Insulating Paper, Synthetic Plastic Electrical Insulating, 
York City, during the ASME anoual meeting. These will dis- 


Insulating Oils, and Ceramic E lectrical Insulation. _ Those preparing the — 
reviews are in close touch with the respective fields covered. Copy of ; 
this publication can be obtained from the Committee Chairman G. t. 

hence Laboratorics, Inc., Murray N 


October 


examination, the s sample heated 2150 F. definitely 


however, that there is no o trend, whatsoever, toward de- "specimens developed graphite i in the critical zone, but not 
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on of Vinsol F Re esin as I It Affects th t 


Entrainment of ortla nd-Cement Concrete 


By E. W and Albert Weiner’ 


ne Concrete Laboratory, by 


3 authorization of the Office of the Chief of Engineers, i 


Army, undertook in 1939 an extensive investigation of ce on an aqueous extract, which was 


ment durability. i Of the 52 cements s included in this pro- - tained by filtering a portion of the mortar under reduced — 


all six were f found to contain air-entraining agents. * This tests are shown in Figs. 1 and pages Pras ey ae ae 

discovery led, in 1941, to the specifying of V insol resin ‘Figure ] (4) shows that there is no direct correlation 
treated portland cement for use on certain projects con- 3 between the air content of the mortars and the Vinsol 

_structed by the Corps of Engincers. ‘Up to the present resin content of F the cements. . Figure 1), on the other 
time this laboratory has tested in excess of 1,800,000 bbl. hand, shows that a fairly well-defined, linear relationship 
of Vinsol-resin. cement for use in military construction. pyr between the air content of the mortar and th 


ia: general, this material, as controlled by the requirements Vinsol resin content of. ‘the - extract. Figure 2 shows the 
" of Federal* or A.S.T.M. Specifications‘ has been found to absence of correlation between either alkalinity or alkali 


os be satisfactory a and its use has resulted in conc rete of supe- - content of the extract and Vinsol resin content of the 


rior durability. In a few instances, however, cements extract. These ‘conclusions general agreement 


conforming to the specifications have entrained excessive with those sreported by McCoy.6 


of air in concrete “On the basis of the determined alkali contents o of the 


Evidence from field construction indicated that the 


content of concrete made with h portland cement containing — ®W. J. McC Soy, “Investigacion of the Air- -Entraining Properties of 


Vinsol resin was not closely predictable from the amount of © | Portland Cements Effected by the 4 Mel of ee weet ASTM 
No. 127, March, 1944, p. 22. 
insol resin present in the cement as specified in A.S.T.M. 
Specifications C 175. onder to determine means | by 
~ which the air entrainment could be made regulable to a ous 
"reasonable degree, it was necessary first to learn th Bi 
mature the reaction n between resin n and 
cement. 


i this Lis paper. 


EMENTS WITH I ERGROUND Fraxe Vi 


The 106 cements included in the f irst phase “of f this study, 
fepresenting the prod uct of 191 mills y 
resin interground at the mill. 

range of 0.019 to 0.069 per cent Vinsol sin by weight of 


more air was entrained by Vinsol resin treated cement in ; cits 0. 
mortar than in ‘concrete, it was decide ed to use mortars Vinsol Resin of Cement, per cent weight 


;, for these tests. Standard mortars were prepared in accord- 
ance \ with A.S.T.M.C 109 43 T® except thata 


mixer (Lancaster model TM) and a mixing time of 4 min 


_ were used. The air content was ‘computed from the r 


oe duction in volume \ when a known volume of mortar w 
_NOTE.— ‘DISCUSSION OF THIS PAPER IS INVITED, either for publica- 

tion or for the attention of the author. Address all communications to bs 
Headquareers, 260 S. Broad St., Philadelphia2, Pa. 


git At 
Presented at the Forty-seventh Annual Meeting, Am. ‘Soc. Test- pee 
ing Mats., New York, N. Y., June 26-30, 1944. 
Engineer-in- Charge and Assistant En ineer, respectively, Comment 
Concrete Laboratory, Corps of Engineers, . Army, Mount Vernon, 
* "Cement Durability Program——First Interim Report,"" 
Mount Vernon, N. Y. 0 
> ederal Specifications E-SS-C-191b and E-SS-C-206a. 
Alboraate Specifications for Portland Cement (EA - 150) 002 0. 004 0. 006 (0. 008 


Tentative Specifications for Treated Portland Cement for C me Vinsol ‘Resin Content of Extract, ot per 50 mi. 


Pavements (C 175 42 T), 1942 Book of A.S.T.M. Standards, Pare Il, 
PP. 1017 and 1055, respectively. Fig. of ‘Content of Mortar to Vinsol Resin 
5 A.S.T.M. of 1943 Sut Part ll, p 79. Content of of Extract 
PI 


gram, six exhibited outstandingly supe rior ‘durability 5 Sree relations of the data developed by these Es 


by 


— 

— 
— 
— 

cL 

— 
i 

— | 

| 

: 
| 


ercent 


A 


Cement No.2 \ | | 
Cement No. 3 
Cement No. 4 

Cement No. 5 


Air Content of Morta 


per: 50 m Neutralized Vinsol Resin Content per ome weight 


No. 2 
Cement No. 3 
o—-—o Cement No. 4 
Cement No. 5 


sin 


Resin, g. per SOmi. ite Neutralized Vinsoi Resin Content of Cement, per cent 


i Fig. 3 of Neutralized Vinsol Resin of 
to Content of Mortar and Vinsol Resin Ext act; 3 


extracts from the 106 cements, it was calculated thar 0. TABLE 
7s to 1.0350 per cent alkali (calculated as NaOH) by weight ie" ae sol Resin ta “tee eae Air Content of Mortar, per cent 
Vinso sin in n 
of cement was present in solution Ac cement containing Number 
Vi he of ent bs he Per Cent| of | Avereus Between 
oe insol resin in the amount of 0.045 per cent by weig to Form in Which | Added, | Cements Average Devia- ari 


Vins Re 


the cement would require only 0.0032 per cent NaOH by Added Weight) | tion from | and 


of the cement to the insol l 
resin.” Consequently, _Neutralized x 

alkali (NaOH) was 4s present i in the extract as wa flake 


Interground, flake 4.5. 10.8 
to neutralize all the Vinsol resin in the cement. 


Since only a a a portion of the Vinsol resin in the cement 
appea rh similar values. fr 


a have inhibited the elacan . of the rest of the Vinsol resin. tests on cements containing arama flake Vinsol resin. 
-. combination of effects such as: rate of neutralization, |§ From these data it appears that: qd) The use of neu- 


i precipitation of insoluble t resin n salts, and adsorption of tralized Vinsol resin affords definite advantages 0 over un- 


much uniformity as air contents of mortars made from the 4 


4] 
Wt same cements to which no Vinsol resin was added. 
‘The indication that the variation of air content was There is some evidence to ‘support the belief that the 
caused by the variable. amount of Vinsol resin going into particle-size distribution of the ‘cement influences the ait 
solution, suggested an investigation of the ‘possibility of entrainment and, since this property might vary from 
adding neutralized Vinsol resin to the cement. "oconlinghy grind to grind as well as from mill to mill, some lack of — 
a mortars were made with nine untreated cements, in the cortnnty in the air entrainment probably | is inevitable. 
si) preparation of which amounts of the sodium salt of Vinsol It is, therefore, not possible to obtain absolute control of ; 
‘fesin, equivalent to 0.01 per cent Vinsol resin by weight — the air content simply by means of a quantitative control 
of t the cement, where added to the mixing water. Tests of of the ait-entraining agent. Nevertheless, if, as. indicated ‘ 
_ of air content similar to those described above were con- — by the data given above, the variability of air content nt can 
ducted on these ¢ mortars and and on mortars” made from the he e reduced by the use of neutralized Vinsol resin to about — 


cements to which n no re resinate was added. Table one quarter of that when unneutralized Vinsol resin is 
used, the neutraliz ed resin is ‘seen to have distinct ad- 
7 Based on a _ of 100 for the acid number of Vinsol t resin, net, , en tO 
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iv insol 


av 
as closely as the air contents of mortars made 


‘De ‘the thesis of the promising the t tests de 
scribed above, an investigation of of the behavior of neu- ‘ements containing no Vinsol tesin. substantiates: 


~ tralized Vinsol resin as an interground addition was begun. the similar indication found ; in the earlier tests using neu- a 

; tralized Vinsol resin as an addition to the mixing water, 


_ At each of five mills, single clinker burns were ground to fe 
4 _ prepare large samples 10 or 15 bbl.) of cement containing: _ Figure 3 (4) shows further that a fairly good bring el a 
¥ @ no Vinsol resin, (2) 0.03 per cent unneutralized Vinsol ¢ exists between the amount of Vinsol resin in the extracts 

resin, @) pr neutralized -Vinsol ‘fesin and the amount in those cements to which the resinate 

Ti 
(sodium resinate).® Mortars w were ‘Prepared from ‘these added. 


eT _ made with two types of coarse aggregate. _ These data are 
in of Cement ote di di d il in th f 


Pisin Coment Cement,* but are reproduced herein to illustrate 


Vinsol Resin reasonably close relationship exists between the 
A ait entrained in the ‘test mortar and that entrained in 
3 concrete, and (2) that the variation in air content is ma- 


| terially less in concrete than in the test mortar. 


es containing interground flake Vinsol resin, 
_ entrains an amount of air i in mortar which is related neither 
to the Vinsol resin content of the cement, the alkalinity, a 


‘ 
— , nor the alkali content of the extract of the mortar. ii teed 

ir Content 2. The amount of air entrained i in mortar i is related to 


the amount of beh insol re resin dissolved i in the extract from iene 


Air Com of Although an sinownt of NaOH is found in the ex- 
tract which is in excess of that needed to neutralize 


oe physical tests were conducted the Vinsol resin in a cement, only a portion c of the V insol 


in the manner described. Asi in the case of the resin in the cement is dissolved. 
a 106 cements originally tested, no correlation was food _ 4. When neutralized Vinsol resin (sodium resinate) is 
between the air content of the mortars and the Vinsol — interground with cement, a good correlation i bos found — 
resin content of the cements to which ; unneutralized flake ¢ tween the V insol resin content of the cement, air content _ i 
Vinsol resin had been added. However, of the mortar, and Vinsol resin content of the extract from 


shows that the relationship of air content of mortars 
insol resin content is nearly linear for those cements to Cements equal amounts of neutralized Vinsol 


tent of | 


which neutralized Vinsol resin sodium resinate) had been exhibit no greater variability in in ait-entrainment than 


x 
and that the air contents of mortars containing do cements Vinsol resin. 
See Appendix lto Report of Committee C-1 on in Cement, t, Proceedings, — of Portland-Cement Morea, of Committee C-1 on Cement, 1944 


—At the present time we have in some 


work under way \ which was forced | on us to a certain ex- amount of the V insol resin and, ecnait a certain a amount 
tent by producers who were putting i in the required amount — of adsorption of the Vinsol resin which would p prevent _ ia 


¥ of Vinsol resin, according to their weights, and not find- 5 being extracted inthe analysis, Bae: 
ing it in the cement. . Asa consequence, we have been Mr. Batrs.—We find a better correlation between the © 
studying the effect of heat « on the Vinsol resin, since all the so-called chloroform extract and the air content thar 


_ grinding mills develop c considerable heat, and find there is . there i is between the > Vinsol re resin. obtained by the methoxy! 


i 

marked effect. Just what it really means air method and the air content. The heat developed i in n grind- 

training properties, we do not know. ing seems to affect the values used in the methoxy] method 


tite 


Durr A. Abrams. ’_] should like to a question 


Bie wid reference to long mixing of concrete. In the A.S.T.M 


tests of the y of Vinsol resin hav ‘Specifications | for ready-mixed concrete, an hi hour and half 
found that the ‘temperature at which grinding takes Place — mixing is permitted. I should like to ask Mr. Wuerj pel 


yan i ae Pr —The question. that Mr. Abrams raised 


ards, 
ie a is indeed a very cogent one. We have "found that ¢ 
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a in a central-mixed-concrete plant and in revolving truck 
rete was enroute to the site of the work. 
We e made | investigations on the effect o fe mix g time Ae: Inasmuch as the work to be serv ed came under tk the puss 


_ the air entrained in mortar and found a material increase = alma of the Pennsylvania State Highway Department, 


in in air with continued mixing time. We have indications all materials used in the tests met the specifications of that _ 
4 only, which we intend to pursue very vigorously, that the body ig was, decided to run the tests in a laboratory 
increase in | air with mixing time is less with th neutralized ‘equipped with a standard tilting mixer cer having a volumet-— 
Vinsol resin than with flake Vinsol resin. This seems reason ‘ric of 13! cu. ag To 

able, when it is cousidered that the flake Vinsol resin is com- cel 

eS pletely in inert when it enters the mixer and its activity de- y 


pends entirely on its ability to go into solution and neutral- opening t to seal the 
a a ize or be neutralized | by the readily soluble alkalies in the This disk or plate was arranged to be quickly applied ¢ or a 
cement during the mixing period. V ‘With continued mixing removed from the mixer. It was fitted with a | 
ear more and more of the solution neutralization should occur gage. and a quick- -coupling | hose toan air compressor. —— 


with consequent additional entrainment of air. Since Four series of tests were run in four r days. Thicty-six 


neutralized Vinsol resin depends on no reaction: ‘the atches were made. One batch of standard- -portland- | 
tes mixer the effect of mixing time may not be so great. rar cement concrete was made each d ay for the f purpose o of co com- ee 
one of our present endeavors to to ) perfect a revision of parison with Vinsol-resin-treated cements. . The 
the air content test method using mc mortar which will 1. batches were made with two different brands of cement, 
_ quire that the air entrained by the mortar shall be 14 plus - containing different quantities of Vinsol resin and en ent err 
or minus 4, bad some v variation of this i in n the regular mixing ing greatly different percentages of air for a given quantity — 
time of two minutes, and that this percentage shall not be of ‘ingredients, including water. Different water contents — 
increased by more than blank percentage after ten or er were used to ‘obtain slumps varying from about 2 in. to § 
twenty minutes of mixing successful, this ‘might in. The batch was 2.7 cu. ft. for standard- ‘cement batches 


_ afford a further control on the entrainment of air in con- of about 2- -in. slump. Tn series Nos. 1, 2 and 4, the mix 


crete affected by mixing time, and I think such a a pro- used was that specified for | Pennsylva ania Highway 


cedure would be desirable because the use of transit mixing course pavements using grave el as the coarse aggreg: ate. In?) 
as on the i increase. 7 But it will require that we change our series No. 3, proportions were varied to provide ‘differen , 
kneading toa ‘mechanical mixer. think | that change In certain: cases , the drum was run as a mixer ata pe- 
would | a a very salutary one | and _T hope th that it it can a ~ ripheral speed ¢ of fae 175 ft. - pet min., a und the batch dis 
made. It is obviously impracticable to expect an | operator charged. Two slumps were taken, a determin 


_ to mix mortar in ‘the standard manner for ten or twenty tion made, and id cylinders molded for strength tests at 7 an 


minutes and do it oa repeated mortars all day long. Ie is” day Wet « concrete was weighed i in a cubic-foot mea 
aelan “fot even desirable t to 0 depend on ma on manual 1 ‘mixing’ for rshorter ure of h height approximately | twice the diameter. 

pe “unit was believed to give better concordance of results than 


Mr. J. C. Pearson (Chairman). i should like to ask kk a standard A.S.T.M. container. Concrete was placed in 


hether anyone present is familiar \ with the latest ideas three layers, each layer being t rodded 25 to 30 times 7 


a - recommendations s of the I National Ready-Mixed ‘Con-- top of the measure was struck off with a steel plate . In 


“crete Association ins regard to the delivery of ‘concrete other cases, after the above procedure, the concrete used i in 
containing air-entraining cement intransitmixers—whether a wei ight and slump t tests was returned to the 1 mixer and the 
be held toaminimum, and whether drum tilted to obtain less ‘efficiency of the. mixing blades 


closed mixer drum affects the amount tof entrained air? and revolved at a peripheral speed of ‘about 42 f ft. per min. _ 
UERPEL.— t. This simulated the: action in in the 6-ft. diameter truck bodies 


which revolve at a little over 21 . Slump, weight de- 


tion are very actively working onthe problem. terminations and cylinders for strengch tests were re taken 

Mr. ALEXANDER Foster, Jr.°—In the spring 1943, after 15 and 30 min. of mild agitation 1. The weights ob- 


in Philadelphia, was asked pa serve tained varied g greatly. The air ‘entrainment varied from 
central- mixed concrete toa Pennsy! lvania State Highway per to 13 per cent depending ‘upon the prop: yrrtions of 


_ road job for which air-entrainin cement was specified. a 
ing nt was specified. concrete and the brand of the cement. 


Et Rumors had it that Vinsol-resin-treated-cement concrete —_ In some of the tests, the steel disk re aa to above was 


_ delivered in closed, revolving, truck bodies’ entrained an _ bolted to the mixer drum. and the batch agitated 15 min. ; ; 
amount of air enroute, , and that, possibly, the erences 


no differences in weight were not ticed when compared 
time interval, or length of haul, was involved. Not hav- similar batches agitated 15. min. 


toad te air. Before 

ing any first- ‘hand data on the subject, the company re- the disk was removed after a itation, che valve on the: disk 
g 


oved 

fused (0 deliver er the concrete. Sand, gravel, and was idence a small amount 

_ were delivered to the road job in | batches 4 and concrete was aS 


mixed at the site of t the work 
In the fall of 1943, it was s decided 


: ‘ing cement under conditions simalating to be 


d to prov there 

Director of Research, Lehigh Portland ¢ Cement. , Allentown, Pa. The tests ‘were of Come pe 


* Vice-President, Warner Co., Pa. was no injury to concrete mixed in a 


BU October 1944 


eve 
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anspor! y- The air entrainment jin mixer is 
the results s! some high air entrainment slightly greater t than the air entrainment found i in n the 
subsequently determined t to be due to the quantity of ‘Vin- upon delivery by the concrete trucks. This ws was felt to 
sol resin ground with the | particular brands of cement “use assure me mpany that satisfactory results obta rined i in 


in 1 the tests. be satisfactory at the site of the 
Itcan be said, in general, that the from 


sion cylinders indicated that the loss in strength bore a Administered With« proper central- 


- definite relation to the loss i in weight per unit of volume as_ mixing plant and with modern agitator bodies, including 


_ measured by weight determinations of the plastic concrete. - horizontal, closed- drum type and / or the high- dis- 


In early 1944, tests were made using the ‘standard, charge, open-end type, for delivery to the site of the work, 


losed- truck b the high: -discharge, > open-end "satisfactory concrete can be be delivered with a a very small 
body Sixty yards of concrete were mixed, yed "percentage in variation of slump, , volume, and s strength. 
lengths ‘of time, deposited for roadways at 


‘i _ Warner Company should, and did, enter into con 
ne of the company’ distributing yards. Mixing was 


tract for the servicing of several concrete highways withit 
erformed in a 3- -yd. Ransome stationary mixer at the con- 


“crete plane and ‘the concrete was conveyed in 5-yd. yon... City of Philadelphia. . This work was in April of 1944. ‘ 


‘results have been entirely -satisfactor to the State 


the low-discharge | type of bodies, each containing 5 cu. ow 
‘yd. of concrete, were rested over a period « of two da 
these twelve, loads, two were of standard cement, for ‘com- batches in brand of ‘air-entraining 
arison with the air-entraining cement used in a remain- : to be used in a given job. UA request is made = 3 


“ing ten loads. all cement for a given job b be from one bin, or a series of bins 


~All ‘concrete ‘was composed of materials passing the containing cement with closely similar characteristics. 


‘Al 4 
hex specifications of the Pennsylvania State Highway Depart- All ¢ the > work to date in which -aif-entraining cements 


ment. The mix was 1:1.7:3.5 (modified to compensate for been used has been under the jurisdiction of 
air air entrainment), which is used for one-course- The 
‘pave ment where the coarse aggregate i is gravel. The con-— requeste or this be where 


“range from 2 in. to 3 in. are those w hich entrain no 
crete was mixed in 2!/-cu. yd. batches for two minutes ina 
-yd. Ransome stationary mixer at the central-mixin than 3 per cent of air 
plane. Two batches were discharged into the drum of the All the tests referred to we the 
trucks used in delivery. . These drums revolved at about pany 's forces and under t the direction of J. -Knopel 


4 
inducing» a mild agitation of the concrete rather Registered Engineer. Stanton Walker , Director of Engi- 
a truce mixing action. The different batches neering of the National Ready } Mixed Concrete _Associa-— 
hauled for periods ¢ or 90 min. before dis? tion , cooperated i in the outline and conduct of the tests. 


Re; The consistency of the concrete ‘upon deliv ery 3 aware of the low strengths a and high entrainment of air on. Fe 


between very close limits. _ This was true > despite e the neces- one particular project, we did fear that the sealed drums, ee 


sity of adding slightly greater r amounts of water at the = the vents which had been clogged with concrete, might 
_- central-plant mixer to compensate for “i ion in wile be rag asa for the large i increase in air content. How- 
slump d due to the longer hauling periods. nce has indicated that the sealed 


~ One brand of cement with a low Vin 


asol-resi Bete is snot a material factor, and la gree with Mr. Foster — 


was used. Slump t tests vie re made at the mixer, that respect. 


nd weight determinations v were made upon delivery. The But we do find that, generally auchbesitade a is an in 
r entrainment ranged from 1.73 per cent for concrete — 


h crease in air content with h continued mixing. 
avin a 2-in. slump to 2.51 per cent concrete aving 


-in. slump. Standard-cement concrete having a 
Weiner are to be congratulated on their stud y of “The 
of entrained approximately 0.5 per cent of air. 


Reaction Vinsol Resin as Affects the Entrain 
Concrete was placed ina pavement at one of f the | com- 


al istributing ya S » oca a O act¢ 3 
paving hy based on 106 cases so therein are 


i - Observation from time to time will be made to note the 


wear or deterioration ¢ of the concrete. 
rl + es a diagrams in in their Figs. 1 and 2 It can readily be seen that 


These tests indicated to us that, 
the relationship indicated by the dispersion of the dots ii ir 
t theses 


. Ww ith Pennsy lvania Highway pelee course- pavemen these scatter diagrams i is quite different in each cas 


with alow water content, it would be safe to investigators have been kind enough to ubmit 


‘oncrete made with selected air-entraining cement to jobs © s their d. data for the purpose of obtaining t the quantitative 


lying within an an economic haul of the company Phila- measures of relationships in these four 


_delphia distributing These relationships are indicated by the correlation coefi- : 


| 


Before a job was to be served with air-entraining cients which follow. 
“type of cement concrete, it would be advisable to 


batches of ‘the proposed mix, havi javing the | desired slump, in —— 


the mixer and determine the percentage of air  Sccrecary, BM: Technology Ex 
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mriment Station, University of 


nt 


Coeficient, — thors, in a private communication, that the value of the 


given in Fig. 4 of the paper would have | been en- 


vereus Vi hanced considerably if the. significant data on the. concrete 


gol resin content of } : : 7 


resin content of ex- | 
0.512 = 0.048 containing neutralized Vinsol] resin during the past three 

sin content of extract | 0.448 + 0.053 | 10 me de months has indicated that the relationship between the _ 5 


Alkali versus Vinsol re- 
entrained as determined by the ‘mortar test (C 185 ~ 
a referred to in the paper an the air con- 
Te will be ¢ noted in the nip crete containing 6.0 bags | of cu, a and 2 2 in. 


cy 


s 


(Fig. (4)) i is very as ‘by a value ‘different t than indicated in Fig. ese 
0.128, and a percentage control of o1 y 0. 8. The second Projects, the cement mortar 16 18 per 
“relationship ci cited, namely, air content room Vinsol resin cent ase and the comcrete developed 4 air contents of 3. 5 Sand a 


tig 


“content of extract (Fig. 1 (4)) is ; relatively high as indi- 4 0 per. cent, respectively, , when tested in accordance with | 
cated ec Be value of r r = 0.826, and a 


€ 138 - - 39). The ratio between the air in the 1 orta a 
‘in the concrete both cases is approximately 4.6, 
whereas, the average ratio indicated in ‘Fig. 4 for concrete 


A 
stone coarse aggregate is about 2.65. This 


saa should be reassuring to those who fear the effect of air 
— contents in excess ss of 4 per cent, because the cement used ] ; 


_ Natural, rounded, siliceous sand from Long ms in both projects entrained air near the maximum amount 
Island, New York. 


oarse ati Gravel: Natural, Tounded siliceous gra el permitted it in the mortar test prescribed in A. S. . # M. Ten- mi 

Crushed stone: Crushed, basaltic, trap rock tative Specifications | fo Treated Portland ‘Cement 


This practical experience with cement ent purchased 
cenely un under the M. 175 has been 


motion and materials 
continuously 
llowing order: ay 
Coarse aggregate, (2) 
t 
Biss of ‘Mone (C 185 44T), 1944 Book of A.S.T.M. Scandards, Part 
After all the materials had 91942 Book of A.S.T.M. Standards, Part II, p. 408. 


ed for 3 
woe 1! By exception from Limitations Order L-179 granted t to the Corps 


followed by a 1l-min. rest 
Engineers by the War Production Board for use in the northeastern p 


oe finally by 1 min. of re- fae 
___Mizing before discharge. tion of the United States. 


E [CHARACTERISTICS OF CONCRETE MIXTURES. 


Content, Ratio, | percent of| Content, Factor Ratio, per cent of Content, 
per cent gal. per per cent bbl. per q in, cent 


0.019° 


ane 


5.9 

6.00 


7 


6.40 36.5 4 3.0 


5. 10 


>, 


~ 


at 


$3 


0.030 6.70 


6 Type all others are in type II, as designated in the A.S.T.M. Standard Specific ations for P ortland Coment c 150 - 12), 1942 Book of A. 8.T.M. 
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ontent of the concrete has inexpert operation. Most of those tole were ere direct re- 
been very ¢ consistent; , varying aunts little from the sults of the scarcity of new equipment, poor maintenanc 


The authors are ‘grateful to Mr. Leavitt for the statisti- 


al analysis. of the scatter diagrams i in Figs. 1 and 2 of the - As ‘stated by the senior author, | ‘in discussion from the = 


venting of closed drum mixers was found not to be 


A ‘surprisingl y large proportion of f the discussion of the material factor i be entrainment after this possibility 
paper r dealt with. ready-mix concrete. It is not believed which, suggested itself from the results obtained on one 


well to create a new subject as a part of a closure to this rat project had been investigated more fully. “4g However, the 


paper, despite the high current interest in that “subject. genera] evidence gathered from projects on 


_ However, it will be said that. the observations made of _ which transit mixers were used i is s that the loading g and 
-ready- mix concrete > Operations | on Corps of Engineer proj- Operation of most transit mixers at the rated capacity of 

ects during t the p: past several years lead the authors to sup- 57.5 per cent of the drum volume will result in increased 

port and encourage the policy adopted by the W arner ait entrainment with increasing mixing time. This tend- 

‘Company as set forth by Mr. Foster. The difficulties _ency is much less noticeable when the load i in the drum 

encountered in with which “we are familiar have is limited to 40 per cent of the drum volume. Transit 
arisen principally the concrete has been mixed-— mixers loaded to this reduced volume and operated at at mix- 


in-transit for ‘periods of time varying ‘from 10 to 25 min-— ‘ing speed for five minutes develop air contents comparable 
_ Even these difficulties are believed have mixers. ap subject will be presented in 
oncrete Re- 


ae a existing test methods and of any new methods which may be developed 


6. To 0 establish the relationshi of data su plied | by tests methods to 


New TECHNICAL Committee G on |Lubricat- 
ng Grease has been authorized by A.S.T.M. Committee —— 
on | Pecroleum Products a and Lubricants. Th 


“the important subject of two ‘papers 2 are to "The | fret will be entitled 


a _ previously by a subcommittee, and ec at the ‘Same time to ‘3 Past History y of Lubricating. Grease Test Methods by 


make it cover a wider field including ng the H. A. McConville; the second paper. entitled “Activities 
product: specifications. Officers of of Industry Cooperating Committees Working on Test 
F. L. Wright (Ch Norma-Hoffn 
are: L. \ right ace airman), orma-Hot iman Bear- Methods for Lubricating Grease,"’ will be presented 


Corp.; Georgi (Vii e-Chairman), Enterprise T. G. Roechner. Ample time will be provided | for a 


Co.; and H. Aw McConville (Secretary), General general discussion of these two papers and also for pres- 
Electric Co., Sc henectady, N.Y. 


entation of ideas on how best to reach the objectives ser 

Ata meeting of the officers held to outline the work of “doin ittee with Pai Vv 
Technical Committee it was tentatively ‘agreed that oint wit aint an arnish 


present scope of the committee 's work be confined to uction Clubs 
lubricating greases, principally those nonfluid at room 


5 a result of a recent conference between 
excluding gear oils, w waxes, » petro )- 


es of the Society and the Federation of f Paint 
latums, or rust-prev entive compounds, The devel 


o me Varnish Production Clubs, a a joint committee of the 
ment of closer cooperation between existing groups now 


ie two bodies has been established to further cooperation om 
working on lubricating greases and Technical Committee _ 


1 them activities involving the development 
tandard methods of test and specifications i in the paint be 

Objectives: and allied fields. While many members of A.S.T.M.Com- 
ork were outlined mittee I D-1 on Paint, Varnish, Lacquer, and Related Prod- 

Pa a “wets are also active in the various Production Clubs, the 
a. the two, and it is antici ated that committees or grou Ss 
& 
consumer groups in tare and working in each organization on related problems will 
porns tests for lubricating grease, to performance in service. eat : ordinate their activities through the joint « committee. 7 gb. 
To cooperation ‘hneal groups joint group will be expected to rev iew methods of 
working on lubricating greases an test which have been developed and submit recommenda-— 
and to correlate the work and activities of these respective om. 
i tions to the two organizations. Members of the commit- ee 
‘To examine and re review existing lubric ating Brease te test: ethods for Sc oad by 
purpose of developing modifications or improvements. s where such. are representing t ociety ave Deen nominate 
indicated to be desirable. : R. D. Bonney, H. 
where Nelson, and Cc. H. Rose; _representatives from the Federa- 
‘such ar are ip to be are P.O. Blackmore, K.H. Howe, and R. W. Matlac 


ae 
iii 
— 
| 
| — 
Feat 
— 
— 
| 
— 
— 
— 
— 


cal committees had effectively aided i in the production | and 


= 


appreciation. Both he and General Barnes enumerated ™ 


a pears ir in the Butierins and usually a notice is mailed di- To be candid I have read but a small percentage of ncaanal 


Ss | ‘The number of meetings held and the nature rol the | pro- 
— case the papers and discussions ) presen ted are of interest not _ 
only to those concerned with the specific subject, but. = 
broadly educational | and will repay ¢ the attendance of any 
materials engineer. ‘The discussion on life testing to be 
id held in Detroit in November and the Symposium on Mag- 
netic Particle Testing Methods scheduled Philadelphia q 
in January ; are typical programs of the more extensive type a 


7 


| “SOUTH BROAD ST. 
PHILADELPHIA, PENNA. ‘planning the meetings can out new technical 


knowledge. But the meetings have one other most 
particular locality with an opportunity of rubbing elbows 
waraq other members, meeting new members, and in this 


ESIDENT Bates said in v his acceptance for 
have local sections with regular, periodic get-to gethers. 
S Vv = — & pe t 
Society of the Ordnance Distinguished Service Award, Every member who is to these district 


the entire "membership joined him in expressing deep 


" materials and activities where the Society and its techni- 


procurement of Ordnance matériel. Two things come | to “an 
Ga 


mind in connection with this award, one a series of articles Pa sa -— ad p 
apers an Papers of Merit 
re ared by the late Cloyd M. Cha man during his i in- ee ee 


as president when he « explored i in pithy articles Very the action of the 1 1944, Dudle 
questions “what, “why,” “when, "and “‘who" is Medal Committee in not making an award for a paper 


A. M. His concluding the question of presented during the past year, con- 


= 


is why each member ¢ can feel he has ‘had a part in g n getting _ surprise to many. Possibly so some have ¢ glanced rather care- 

a ar results that hel ped the Ordnance Department. St ae ae fully through | the Proceedings and the issues of the Buu ETIN 
Obviously with such a great diversity of technical to satisfy thei themselves that the decision of the committee 

<4 activities there must always be in | peace or war some was a a proper | one. _ Others ma: may have registered only | sur- 

ingredient or catalyst to to provide « constant progress. Per- prise or at most mild concern” ov er the fact that the 
ee the real basis for the acclaim which the technical quality of the papers or the research involved apparently 


world has given the is | were not of a caliber sufficient to justify the award. 
tech- is thet the action will have the effect of lead 


= “Who,” of course, was “The Society is you.” that stituting an original contribution on research, was a 


tion to on is of the a and 
Certainly the accomplishments of t the data. But ‘their n ork has 
aiding "production of war material whether for the been 1. 1 obtaining the data it into proper 


Army, or justify the way ‘in which the for printing is such a decided bore that ¢l the ‘material 
hastily thrown together, poorly « discussed and inadequate 


4 more carefully prepared what they have—but unfortu- 
‘nately did not have much Seill others have material o 

slight novelty and have also but Jittle ability in in pre~ 


standards of technical literature. Incidentally why are 
ANY OF THE MEMBERS, especially in » technical and in general ; all scientific publications referred 

where A.S.T.M. District Committees to: as ‘‘literature’’ when a rather large percentage of it can 
been organized, will be interested in various meetings hardly be so characterized. 
being scheduled during the fall and winter months by 1 the Whether the papers” ‘subjected to 
Respective district groups. News: of these meetings ap- hibited all or some of the above faults is not evident to me. 


ee “rectly to ‘each of the A.S.T.M. ‘members and committee. and ¢ even these were read in far from a critical manner. 
people in the respective districts. But it must be acknowledged that the conditions under 
Ny Ne ty Basically, the fundamental purpose of a District | Com- — ere all of us have been n working fo for some time have not 
ds “mittee is to foster the advancement of the Society and its e been such as to lead to painstaking planning 1g of work or 

work and many have found equally painstaking careful presentation of the results. 


ast cou le of cars a great 
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not done with a Titele expan- le tA LM. Mecins 
sion and touching up yield original data well worth pub- 


lication. It is earnestly hoped this will be brought for- (OMMITTEE 
ward. While i it is not suggested th that authors prepare t their .D-9on Electrical Insu- 


dating Materials...... Clarid 
material solely with the award in mind, it would not be City, N. J 
amiss if they kept the award in mind sufficiently to pre- 27.....D-20 on Plastics........ Claridge Hotel 


their material toward the level of an award standard. 


should be highly complimented if it is provocative 
careful | preparation of papers in the future. On the Mich 
other hand, it would be very regrettable if the action re- S.T.M.-A.1.M.E. 


January 17... ew York District— 
as to size but no more than adequately), and understand- Philadelphia 
ingly” do the i imparting. This is not a too difficule task. Symposium on Mag-— 
metic Parcicle Test-— 
Philadeiphic, Pa. % 


he: 


A canvass on September 15 of the 


letter ballot on recommendations affecting A.S.T.M. 


ab 


Carter S. Cole S.1.M. 


We are 1 pleased to announce ¢ 425 votes were cast and while in accord- 


ddition to the headquarters te technical staft of Mr. Carter ance with ‘previous practice no record of the returns will 
. Cole. This addition is the first step taken toward am- be published, any | member of ‘the Society who wishes to 
plifying the Headquarters staff in such a way as to m ain- 


a have the vote on a particular | item can obtain this in- 
tain closer contacts with our standing c committees, a need formation from A.S. T.M M. Headquarters. 3 

that has been felt for some time. Mr. Cc ole will be in a All of the new and revised standards v will appear in the 


: position to meet with the standing c committees and their 1944 Book of A.S.T.M. Standards. In some cases pre- 
Officers and in other ways to establish closer liaison vious: ‘to ) the appearence, of the separate repri 
tween Headquarters and the committees. He will devote 


vote of the specifications and tests will be available an 
his activities primarily to the metals field. 


ber will be in special compilations 
Me. Cole's experience has been largely in the non- ‘ferrous f standards which sew 
has been 1 1 che | standards which are described in a new pamphlet, 
“metals field. comes to us from an assignment with the List of. Publications’’ and‘ “*Members’ Order 
War Productior Board where for the past year he has been | 


_Chiet of the of ‘the Conserv ation Divi ision, 


as the & Brass Research Assn. in New York with 
- Previous to that he had worked in the Motive Power De- = = == Tan CommirrTer which will select the Edgar 
partment of f the Pennsylv ania Railroad. He He serv ed ii in Lecturer for 1945 has been appointed. Under th 
Navy during the last W orld War and is a gr graduate o of the rules governing the lecture, this group consists of a member 


University of Virginia, class of 1917. the Executive Committee, a member of Committee E-9 


_ Het is a member of A. S. -E., A. M. E., A. the Research 1, and a “member of Committee E-6 on 1 Papers 


ring 
tal 


cor 
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Officers of Committee A- > on From Officers of C ommittee A-7 on Malleable-Iron ‘Castings. From 
right, C. B. Bryant, Chairman; >. M. Stembel, Vice -Cha ar + tor right, C. O. Burgess, Chairman; W. A. Kennedy, Vice- 2 
“ ic — and H. A. Schwartz, Secretary, 


and James Ast Secretary. d ar) 
- O.E. Harder, Assistant Director, ‘Battelle Memorial Insti- industrial | surveys relating to to the use of refractories in 


tute, , Columbus, Ohio; and L. M. Currie, Research Labora-_ rarious industries are an important part of the Commit. 


2 tories, » National Carbon Co., , Cleveland, Ohio. Mr. Har- _ tee C-8 Manual on Refractories. Three of these surv veys 
being revised, and two new ones are planned. 
Discussion was devoted t to. the committee’s method hes! 


general test method covering a revised apparatus and gen- 
Committee 8 0 on Refractories Meets a procedure for testing. This will be supplemented | by 


i ee ates Durinc THE war period, ( , Committee C-8 on separate methods of test giving details for the procedure 

Refractories i in order to conserve as much as possible the _ as relating to refractories and insulating fire brick. Fal = “a 

time of its members has scheculed only one formal meeting Approval \ was given for definitions for air- setting | refr: ac- ~ 

each year. The 1944 meeting was held at the Mellon mortar and fireclay plastic refractories. new Sub- 

stitute in Pittsburgh on September 28. very consider- committee Microscopy was established, the scope 


able amount of business transacted which had to do Committee C-8 work was broadened by appointing 


with the revision of and test methods to Refractories. 


"Officers of Committee B-3 on of Ferrous Metals of C ittee C-9 on ar and Concrete Aggre- 
Alloys. From left to right, H. S. Rawdon, Chairman; gates. “Bos ‘eft E. Cha man; K. B. Woods, 
V. Waring, Vi ‘ice-C -hairman; ans aad A. W. — alker, Sec 


_ Officers of Committee A-5 on Corrosion of Iron and Steel. From left to right, wi oH = 


Hocker, Cc Vie R. F. it. Vice-C hairman; 7 r. R. Galloway, 
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“orrosion 


yn um with 30 Touhateal Papers ‘eatures Philadelphia Session 


J ‘sonnel of which represents the joint A.S.T.M. and A.I. 

a in of interests. members Mesers. 

“Metallurgical Engineers. rt 
+ ‘his features a symposium with some 30 technical papers Dix, C. H. Greenall, H.S. "Rawdon, and Re “Wyman. 
to be presented i in eight : sessions as outlined below. One R. E. Hess, Assistant Secretary, A.S.T.M., F. T. Sisco, 
of the meeting features on the eve ening of November 29 is "Secretary of the Institute of Metals Div 
an informal dinner and technical session being sponsored and | G. H. Harnden, present chairman of A.S.T.M. Com- 


by the local A.S.T.M. and A.I. M.E. groups. | This program mittée B-5 are ex-officio members. 

will include an address by Mr. Ralph Kelly, President, — we Symposium has taken on an international aspect — 

_ The Baldwin Locomotive W Vorks, and a technical paper ~ with two papers contributed from 1 England—one on behalf 
providing c critical discussion of this whole field of stress- of the Institute of Metals and the other on behalf of the — a. 

a corrosion cracking by E. H. Dix, Jr., Assistant Director of Iron and Steel Institute. _ Stress-corrosion cracking is a very ee a 


Research and Chief Metallurgist, Aluminum 7 subject at this t time and ‘much information has | been 

America. 


and aluminum and 
and Copper ‘Alles, Cast and Wroug ght. The first meeting ere are to be covered in 


Morning Session on Brass—g. 34 Tests for Susceptibility to Stress- Corrosion Cracking—G. F 
Ammonia and Mercury Stress-Cracking Tests for Brass~ Gerald Edmunds Sager, R. H. Brown, and R. B. Mears, Aluminum “4 any of America ao 
__E. A. Anderson, and R. K. Waring, The New Jersey Zinc Co. (of Pa.). — Stress-Corrosion Testing of Magnesium Alloys—W. S. Loose, The Dow — 
Stress-Corrosion Testing of Copper Base Alloys—C. L. Bridge- 
Brass Co. The Asse: sment of the Susceptibility of Aluminu Alloys to Stress 
The Aqua Ammonia Test—A. L. and H. Rosenthal, Frankford Corrosion~-F. A. Champion, The Institute of Metals, and 
Role of Smokeless Powder in the Season Crac king of of Small Arms 


Ww. ‘Mitchell, Frankford Acsenal. Evening Ses ion on Light Metal p.m 


pene Cracking of Brass Gerald Edmunds, Jersey Zine Co Bruce Chalmers, British Iron and Steel Institute (England), 
(of Pa). Generalized Theory of the Stress Corrosion of Alloys—R. B. Mears, 

‘Mechanism of Season Cracking a of Brass-T. A. Read, J. Reed, HAE Aluminum Company of of America. 

Residual Stress in Caliber 0.30 Cartridge Cases—H. Rosenthal and J. 


Morning Session on Steet 9:3 
ew 


= Tests on Galvanized Steels—J, H. The N 
7 Dinner by A. a: T. M. ‘Philadelphia Commitece and Some Observations of Stress-Corrosion Cracking i in Austenitic 
Philadelphia A.I.M.E. Section, _ Alloys--M. A. Scheil, A. O. Smith Corp. Luh 
Address by: Ralph Kelly, President, The Baldwin W orks. Susceptibility of Austenitic Stainless Steels to 
_ Followed by a technical paper on Stress-Corrosion Cracking—E. H. Cracking—-Russell Franks, W. O. Binder, and Charles M. — 
é Dix, Jr., Assistant Director of Research and Chief Metallurgist, ie Union arbide and Carbon Research Laboratories, Inc. oe 


B.J. Fraser, The International NickelCo. 
|The Effect of a Coating of Polybutene on the Fatigue Properties of Lead 

_New Zine Pa..). Alloys—-Lawrence Ferguson and Georg~ M. Bouton, Bel Telephone. 

Protec tive Resin Films on Cartridge Brass~-H. Gisser, Frankford Arsenal. Laboratories, 
Factors Influencing the Stress Cracking of Brass Cartridge Cases— Sd ; 
_ hs, George Espey, Case School of Applied Science, and S. M. Clar The New Jersey Zin Co. (of Pa.). 5 i 


Preprints of most papers will be available for distribution at the meet- 
Afternoon Session mm Light | Metals—2 p.m and also for advance distribution on request to those who plan to 
Methods and Progress. in the Stress-Corrosion prepare iscussion and those who send in ae 


Summary—Sy mposium on Corrosion Cracking "Anderton, 


Joine 
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— 
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— 

of Lt. Col. C. H. Greenall, Frankford Arsenal subject of brasses and other copper alloys, but also 
menon in other metals, such 
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COMTI AND MEETING" 


to hear an by Dr. 


PHILADELPHIA , Committee i is Kensington, Pa. Dr. Dix discussed the subject * ‘New High 


es 


: most authorities in the ficld of magnetic spebnecg testing 

will discuss s specific p phases of the subje ct, oer 
as castings, forgings, weldments, plate and related prod- Southern California added materially to the interest of the 


ucts, aircraft materials, etc. Further details of this meet evening. Dr. Donald S. Clark, metallurgist of the Cali- 
ing — will appear in the December Butietn fornia Institute of Technology, was master of ceremonies 


for this portion ‘of the evening meeting and the dis- 


selves s particularly: in havi ing had an ‘opportunity 
to hear this eminent metallurgist at and to be able ‘to ply 


with questions. The | mecting was under the general 
direction of the new Chairman of the District, Mr. E. O. © 


in Mellon * ‘Slater. C Cooperating in v arious aspects of the snorting. 


dent P P. H. Bates, ‘Chief, ‘Clay and Silicate Products Div., a a number of other district committee members. 


4 


of Research,  Hazel- “Atlas Glass Co., 


a | Material 
Tae Derrorr District C ommittee is plann 


fiel Is will he life testing of . The topics 
all A.S.T.M. members and committee people, and ‘others. be covered and the who will 
interested. Invitations have been ‘sent to mem ers of as follows: 
— Fatigue Testing of Tire Cords Rosev are, 
E. 1. du Pont de Nemours & Co., 
y ment, requirements, and applications of cement and con- _D 
crete with a look into the future. There are always inter-_ 


esting developments: in this widely used material— 


—cur- 


search Laboratories, ast 
rently air-entrainment and additions sare to. the fete. "Westinghouse “Re ch La aboratorie 


Motors 


an authority i in n his d, will | cover a ‘Bistory of 


final engineering improvement and recent new 
resulting from the more fundamental knowledge 
its chemistry and physics. Widespread applications % 
glass products, developments of the past year or two, and the District. "Membe rs in areas con-— 
the in the future make this | live with this interesting progr: am are cordially inv vited 


9177 


M. Darsey, Parker Rust- Proof C 0., 2177 E 


waukee Ave., Detroit 11, who has been very activ 
district affairs has been elected Secretary of com-— 
mittee to succeed J. W. Kennedy who died soon after he 


THe nsored program: and ¢ other District members. will aid in meeting 
- California activities. A dinner is expected to precede the technical 


a “Session which i is to ae in Detroit E Rooms in 


tended, 


— & comp 
j- Magnetic particle 
| 
— 
— the 
— 
— ‘| of! 
|e 
— me 
Bie 
— 4 
Th 
meeting is sponsored by the Pittsburgh District Committe Fu 
the Chairmanshin of Thomas Spooner with PG ing mil 
oecretary, Doth of Westingnouse lectric an 
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— 
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lac Hardenabi 


hi 


delphia District and guests heard three i ce interesting talks 
Hardenability, Bands for Steel at the meeting on October 
following the Society’ special meeting to receive 
Ordnance Award. | Joseph. Field of Bethlehem Steel dis- 
4 cussed it ‘Calculated Jominy Hardenability;"’ Luther 
Boyd 1 of Carnegie- Illinois Steel Cor p. described 4 


velopment. of Bands”’ for several series of 
steels; _and A -- Boegehold of General Motors Comp. 


: rm 


these talks i in the December But L drafted in in form and a special study group 
Chairman L. E. Ekholm of the Philadelphia District had been set up. ‘to study relationship between creep 

Committee introduced Technical Chairman E. K. Spring _ strength and magnetic permeability in alloys of the type _ 


Henry Disston and Sons, Inc., who had developed the covered by these two specifications. 


"program and he introduced the speakers. Other members P. H. Brace reported that Subcommittee VII on Thermo-_ 
the District C vommittee artici ated in the arrange- ‘stat Metals is studying methods of test for the elastic 
ments, in particular E. J. Albert, Thwing-Albert Instru- of alloy spring ‘materials at high ‘temperature 


een Co., who. handled details of the dinner preceding the 7 A. Standing of Subcommittee ‘VIII on Metallic Ma- : 


meetings. terials for Radio Tubes and Incandescent Lamps reporte 


B-4 on | wires, and on the of fine 
Resistance Alloys E of Subcommittee 1 reported 
30 members of Committee B- 4 on Tests and Section B under H. C. Graves, Jr., its studies 


Electrical- Heating, E lectrical- Resist ance and Ez lectric- on Load Carrying Capacity of Contacts; Section C under 


Furnace Alloys attended two- mecting of the com- A A. B. Gibson 1S tabulating inf information received i in answer 
mittee and fot ir of its subcommittees the Park its questionnaire on contact sizes, etc. Shobert of 


~ Central Hotel in New York C ity, October 5 
section on electrical parts s of Subcommittee 


if mittee B-9 on Metal Powders and 


4 
also held a “meeting in “connection with the Co Committee 


Dean Harvey, Westinghouse E Electric and Manufactur- 


} 
ing Co. , Chairman of C ommittee B- 4, and F -E . Bash, 
Driver- Harris Co. Secretary of the. committee, receiv 


June meeting had been by bis subcommittee and 
ready for main committee ballot. new 
tion for 35 chromium- 15 nic kel- balance iron, castings had 


Vestern York. District 
tigers McCarthy, C hairman; 
mis O. W. Ellis, Vice Chairman; I 
Mayer, Secretary. wills 


>. 


— 
— 
| 
te — 
3 
| | 
of Com- Supplement to the B-4 Bibliography and Abstracts on 
and Cast Alloys for High-Temperature Use, reported the im | 
ew York District Officers—M. P. Davis, Chairman; G. 
___Hiers, Secretary;} E. A. Snyder, Vice-Chairman. 
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Issued / 28,1 


es from 750 to 1100 F. (A 10 =: “ 


and affect only the requirements referred to: 


eleven grades of material normally covered: 

During the Emergency the committee in charge of litt, 

4 recommends that production be concentrated on the five emergency 
ferritic steel and the three tenitic steels, 

Table 1.~Change thee portion of this ¢ table of chemical requirements 
wit relates to ferritic steels to read as follows by the omission of ferritic 
steel grades P 3a, P 3b, P 5b, P 6, and P 15; and revision of grades P Sa, 
P Sc, and P 11; and the ad. ition ‘of grades P 16 and P 17. Change that 
oye which relates to austenitic steels by revision o of Grades P 8a and © 


TS. 


4 to 6 per cent 4 to 6 per cent\C oem 
Chromium Cc hromium-| Molyb- 
f M olybde- denu 
| num, Sta-| 


hilined with) 
itanium or 

Columbium 

0.30 to 0.60 | 0.30 to 0.60 | 0.30 to 0. 


0.04 
¥ 


0.04 

0.50 max. | 0.50 to1.00. 
4.00 to 5.50 
0.40 to 0.55 


© arbon, max., per cent 
Manganese, per cent 
Phosphorus, max., per cent... 
Sulfur, max., per cent......... 
Cc hromium, per cent 
Molybdenum, per cent 
Titanium.... 


4.00 to 5.50 
0.40t00.55 0.4010 0.55 

t lew 


 @ Type P 5c shall have a titanium content of no 
carbon content and not more than 0.70 per cent. Perr: 


7 per cent 


ium| 9 per cent C hromium 


romi 
vm 20 to 0.60 


00 to 7. 
0. 40 to 0. 55 


| 
18 Chromium|18 Chromium 
10 10 Nickel 
Stabilized Stabilized 


with Titan-| with Colum- 
a 
04 


00 


oe 30 to O 


0.04 


50 to l. 


per cent 

Phosphorus, max., per cent 
; Sulfur, max., per cent 
Silicon, per cent 

_ Chromium, per cent 

Molybdenum, per cent...... . 
Titanium 


00 to 9.50 
to 0.95 


Nickel 


Carbon, max., per cent........ 


anganese, max., per cent. 00 
Phosphorus, max., per cent. 
Sulfur, max., per cent.... 
Silie on, max., per cent. . 
Nickel, per cent...... 
Cc hromium, per cent.. 


00 to 10. 8.00 to 12.008 
Molybdenum, per cent... 
‘Titanium, per cent. 


18.0 00 to 20.0 0017.00 to 19. 00 
. 
‘olumbium, per cent. 


seve 


uf + Grade P 8b shall have a titanium content of not “rif ~_ four times the 
_earbon content and not more than 0.60 percent. ay: 
P 8d shall have a columbium content of not than eight times 
¢arbson content and not more than 1.00 per cent. 
_ 4 The two emergency grades P 8b and P 8d stem from the regular grade 
_P 8b which could be stabilized with either Steaiee orcolumbium. This regu- 
lar grade is now divided into grades P 8b and P 8d covering the use of ti- nis 
tanium and columbium, respectively, 
* If deemed necessary by the pipe manufacturer to obtain good piercing 
properties, the maximum nickel content of P Ba may in nna to 11.00 - en 
and of either P &b or P to 14, 00 om. 


0.10 


2.00 


Allo 


Carbon, max. per cent.... 


Titanium, per cent 


1.00 to 1 50 Silicon, per cent 
*hromium, per cent 


es than times the 


: one kel, per cent. 8 00 to 10,00 8 00 to 12.00 


Til 


Issued 98, 1944 


The 1¢ following Emergency Alternate Provisions 


per Superheater Tubes 213 - and only the 


Alloy- Steel Boiler ; 


referred to: 


= ae 


NTS OF FERRITI 


rs 
Silicon- 


Molybdenum Titanium 


0.30 to 0 60 | 0.30 to 0.60 
"60 0.04 
0.50 max. 0.50to 1.00 
4.00 to 5.50 1.00 to 1.50 
0.40 to 0.55 0.40t0 0.55 


| 
Chromium- 


0.12 max, 
0.30 to 0.60 
0.04 
0.04 


Manganese, per cent 
Phosphorus, max. per cent 
Sulfur, max., per cent. 
Silicon, percent... . 

CS hromium, per cent. 

Molybdenum, per cent 


@ Grade T16 shall have a titanium content of not less than four times the 


carbon content and not more than 0.70 per —_ ‘>. 


n By mbol . 


7 


Grade. 


Chromium- 
Molyb- 
‘ denum denum 


Cc hromium- 
Molyh- | 
denum 


7 per - cent 


9 per cent 
Chromium 


Chromium _ 


Carbon, max. per cent... a 
Manganese, per cent.. 
Phosphorus, max, 
cent, 
Sulfur, max. per cent.. 


‘Berl 
0.50 max. r .50 max, |0.50 to 1.000.50 to 1.00 
2.75 to 3.25\2.00 to 2.50'6.00 to 7.50 8.00 to 9. 50 


.|0.80 to 0. 95/0. 80 to 0. 95 0. 40 to0. 550 80 to 0 


0.04— 


Molybdenum, per cent. 


TABLE II. REQU! whe OF AUSTEN 


ITIC *TEEL 


hromium- 


Nic kel- 
Titanium 
2,00 


TR 


Nickel- 
Columbium 


10 


Chromium- 


Nickel 


= 00 


Pre 


> 
08 


Carbon, max., 
per cent 
Manganese, 
max., per cent 
Phosphorus, 
max., per cent 
Sulfur, max., 
er cent. 
con, 
cent., 


aon 
0, 04 


0. 04 

8.00 to 12. 00) 

17. 00 to 


#4 00 to 18. 


5 to 2.5 


18.00 to 26.00) 17 00 to 19.00 


Moly bdenu r 
Der cent... 


7 


earbon content and not more than 0.60 per cent. 


4 b Grade T 19 shall have a columbium content of not le 


‘Section 9 ©. —C to as 


© The tubes shall have a hardness number not to anna the followi ing: 
Brinell Hardness 


| 
179 


G rade 


i 


Rockwell Hardness 
_ Number ~ 


| 


October 1944 


T21, ‘Ta... 163 B86 


Ts, T18, T19, 


(o).—Change the second sente of territic steel gradcs 1 5, = 7, the 
Eight grades are covered, inciuding five frritic and chree revision of grades 75,11, 16,12) 
— Phos 
| 
— 4.00 to 5.50 
— 
—— 
a Identification Symbol....... . . on 
— 
—  —— | Se 
| 
0.04 Grade T18 shall have a titanium content of not less than four times 
— | 
— 
> 
— 


f i In chis provision « continue Section 12 (a) which as fo 


as alternates in in A.S. T. M. "Standard Specifications f for Atomic- Hydro- 
gen-Arc-Welded and Electric-Resistance-Welded Alloy- Steel Boiler and 
Superheater Tubes (A 249 - 42) and affect only the requirements referred 
Manganese, max., per cent. j Annua “Water Con ference 
Sulfur, max., per FULL two-day s sessions featuring inter- 
maXx., Per technical papers with large numbers of discussions 
scheduled for the Fifth Annual Water Conference of 
-3.00t0 4.00 Engineering Society of Western ‘Pennsylvania being 
“Titanium, per cent » walle at t the Hotel William Penn , Pittsburgh, October 30 
an nd Many A A.S.T.M. members and committee people 
are participating. A artial list of technical contributions 
Those in charge have been developing an ex- 
g P g 
Augua 98. - 4 tensive list of discussers who w vill 
terial on each of the papers. 


The following Emergency Alternate Provisions, when specified, may be 


used as an alternate in A.S.T.M Standard Specifications for Carbon-Steel Morning Two Zone Mcthods for Operating Hydrogen Exchangers for 
Plates for Stationary Boilers and Other Pressure Vessels (A 70 - 44) and — Boiler Feed Water Operation; Recent Experiences in Demineralizing Water. ae 


affect ied referred to: emoval of Ammonia by Chlorination; Once and 


the Tentative Specifications D 


Section 7.—In the table of tensile the requirement for Touspay, » Ocrosms 31, 
Pe tensile s strength of both flange quality and firebox _— plates from 
600 to 65, 000°" to read ‘55,000 to 70,000" psi. 


"Treating Problems i in Steel Mills; W. ater in the Pages tne 
Lime and Limestone in Waste Pickle Liquor Treatment; Ozone asa 


“Ally Ste looms, Billets and Slabs for Forgings (A 274 -44°T) Offers of Papers for 1945 
‘his provision sets up as alternate grades all of the so-called N. .E. Wi 


lists of which have been published by the American Iron and Steel Commirrer E- “6 on Papers and 

tute, and by other in numerous the program for the 1945 i 

10, EA 6, EA-B1 b ando others who have in mind submitting offers of technical 
'145b, B papers s should send these offers to Society Headquarters 

in advance of the February meeting of the | committee 

Issued 28, 1944 (about Feb. 21). All offers 1 must be accompanied by a 


uperseding Issue of Deces summary which should make clear the intended scope of 


author, “will justify its inclusion ‘in the annual meeting 
Steam or Valve Bronze Castings (B61 


Bronz program. Suitable blanks to be used in transmitting the 
Composition Brass or Ounce Metal Castings (B 62 - _ Cessary information will be sent promptly on request. 
mind in connection with this matter—first, that the com- 
mittee: in charge d does not judge the contribution on the 


“tion, etc., , having either been withdrawn or incorporaced i in the respective 
standards and tentative standards. 2 or relatively of course there are 
numerous items that are extensive, . Another point is 
-this—with the ASTM Butvetin available for publication 
of papers there need be no delay in publishing and. dis- 
_ seminating items that would lose some of f their valu value if ta) 
publication were in the Proceedings which usually cot comes 
out at the end of the year. 
BULLETIN 
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These revised Emergency Alternate Provisions incorporate only the ma- 
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— 


* 


tricts, followed by individual and other members. — 


W. Austin, Vice- Utah Radio Products C 20 W. 


ast 


Franklin Se. ., Chi 


Mokris 
“a 


_ Western Ave., Chicago 47, 


, Russer re Engineer, Anaconda W ire and Cable Co., Sycamo 
For mail: Somonauk and Elm Sts., Sycamore, Ill. 


ROSSER, Rossrt A., Chief Clay Products Co, 608 


Pre 
"Dearborn Se., 5, 


Gutppen Co., HEMICAL AND Promant Co. Divisions, C. P. En cls 

ahs. man, Executive Assistant, 1396 Union Commerce Bldg., Clevelan 


Turnsutt, Inc., J. Gorvon, J. Gordon Turnbull, President, 2630 C hester 
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